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CHAPTER A1 Introduction 


A1.1 General 


This machine has been designed for fast and accurate placement of components on 
printed circuit boards. Because of its modular built-up, it can be configured to the 
customer's desires in a flexible way. 


Figure 1 AX-201 


A1.2 Purpose of this service manual 
The purpose of the Service Manual is to supply sufficient information to keep this 
machine in such a condition that a performance within specification is guaranteed. 
A1.2.1 Target groups 


The target groups for this manual are: 
M@ authorized maintenance personal 
M@ customer service field engineers 

M@ Assembléon training centres. 


NOTE: Concerned people are expected to be well informed about the content of the 
AX-201 operating manual. 


NOTE: Allscrews and bolts on this machine, locked with sealing/locking paint, may 
NOT be loosened, unless explicitly stated. 
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Physical quantity SI symbol 


Conversion factors 
1 mm = 0.004 inch 
1m = 39.37 inches 
1 inch = 25.4 mm 


1 imp. gall. = 4.55 | 
1 US gall. = 3.79 | 


1 Nl =11at0°C and 1 atm. 


1 kg = 2.2 lb 
1 Ib = 455 g 
1 0z = 28.35 g 


1N = 1 kgm/s2 


1 atm. = 1013.25 mbar 
1 Torr = 1.33322 x 102 Pa 
1 mbar = 100 Pa 
1 PSI = 6900 Pa 


1J=107ergs 
1 cal. = 4.1868 J 


1 HP = 735.5 W 


Figure 2 Conversion table 
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A1.4 Outline of this service manual 


The service manual consists of one system part and seven parts: 


a) System (this part, A. SYSTEM ) 
Contains the built up/configuration of the system, general machine 
descriptions, machine/process principles and descriptions of the system 
architecture. 

b) Base, see B. BASE 

c) Board transport, see C. BOARD TRANSPORT 

d) Placement heads, see D. PICK AND PLACE 

e) Feeder trolley, see E. FEEDER TROLLEY 

f) Vision, see F. VISION 

g) XY robot, see G. XY-ROBOT 

h) Tray trolley, see H. TRAY TROLLEY 

i) Fluxer, see I. FLUXER . 
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Safety 


General 

For the correct and safe use of this machine, it is essential that all personnel should 
follow the safety procedures specified in this manual. 

All manuals have danger, warning and cautionary statements where applicable. 


Danger, warning and cautionary statements and / or symbols are present on the 
machine where applicable. 


Personnel qualification 


Operation, adjustment, maintenance and repair of this machine shall be carried out 
by qualified and trained personnel only. 


The following training levels are defined: 


M@ Operator level. 
M@ User or supervisor level. 
M@ Maintenance or service level. 


For each level an official Assembléon training is available. 


Basic safety rules 


e Do not use the machine in an environment where flammable gasses are 
present or where it is extremely dirty. 

e When any personal protection equipment (PPE) is mentioned, it should be 
used in accordance with the manufacturers instructions. 

e Do not defeat or bridge safety devices, connectors etc. 

e Use only Assembléon recommended spares and tools. 

e Keep fingers and other body parts outside the machine. 


Safety compliance 


The safety of this machine is based on industry-specific criteria (international 
codes, regulations, and standards). 


Since this machine is designed for operation in a flow line, full mechanical safety in 
accordance with these criteria is only guaranteed when openings of the run-in and 
run-out sections are covered by the preceding and succeeding equipment in the 
flow line. 


This machine should not be operated as a stand-alone machine. 
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A2.5 Danger, warning and caution 


@ Danger 
Danger indicates an imminently hazardous situation which, if not avoided, will 
result in death or serious injury. 


A danger statement is displayed in this manner: 


HAZARD IDENTIFICATION 
Hazard consequence. 
Hazard avoidance. 


@ Warning 
Warning indicates a potentially hazardous situation which, if not avoided, could 
result in death or serious injury. 


A warning statement is displayed in this manner: 


HAZARD IDENTIFICATION 
Hazard consequence. 
Hazard avoidance. 


H Caution 


Caution indicates a potentially hazardous situation which, if not avoided, could 
result in minor or moderate injury. It may also be used to alert against unsafe 


practices. 
A caution statement is displayed in this manner: 


AXCAUTION HAZARD IDENTIFICATION 
Hazard consequence. 


A.10 


Hazard avoidance. 
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Pictogram 


Category 
Warning 


Meaning 

DANGER OF CLAMPING FINGERS 
Serious injury to fingers. 

Keep hands away from moving parts. 


Warning 


DANGER OF STRONG MAGNETIC FIELD 
Pacemaker and metal prosthetic users are at 
risk of serious injury or death. 

Stay away from the magnets. 


Warning 


DANGER, HIGH VOLTAGE 
Contact may cause electric shock or burn. 
Turn off & lock out system before servicing. 


Figure 1 Safety stickers 
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Figure 2 _ Location of safety stickers 
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Machine condition 


Safety device Recah Detection method after safety device is 
protected : 
activated 
1 | Emergency stop | Hazardous Safety circuit interruption by pushing the All moving parts will be 
button front and | moving parts. | emergency stop button. stopped and power to 
rear servo systems is turned 
2 | Safety Hazardous Safety circuit interruption by opening hood rear. off. 
3 | interlock. moving parts. | Safety circuit interruption by opening hood front. 
4 Safety circuit interruption by lowering any trolley. 
5 Safety circuit interruption by removing any trolley 
lift cover. 
6 | “Start on” button. | Uncontrolled | Preventing uncontrolled power up of machine after | Power to the machine is 
PA 2410/00 only. | power up power failure. turned on. 
7 | Electrical Hazardous Mains power supply to the machine interruption by | All power to the machine 
disconnect. voltage. turning the electrical main switch to ‘off. is turned off. 
8 | Air Hazardous air | Main air supply to the machine interruption by All air pressure to the 
disconnect. pressure. turning the main air switch to ‘off. machine is turned off, 
and present air 
pressure is released 
safely. 
9 | Enabling switch | Hazardous Device for running the machine with the front or The XY robot runs at 
front and rear moving parts | rear hood opened, when troubleshooting, teaching | 12.5 % of its normal 
or servicing. speed. 
See A2.7.1.Enabling switch front/rear, usage 
Figure3 — Safety devices 


Locations of safety devices are depicted in Figure 4 and Figure 5. 


Figure 4 


Location of safety devices, front 
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Figure 5 Location of safety devices, rear 


Lock the electrical main switch (7) and the air main switch (8) by a padlock to 
avoid unauthorized use. 


Enabling switch front/rear, usage 


DANGER OF MOVING PARTS 
Serious injury to fingers and body parts. 
Keep fingers and body parts outside the machine. 


Use the enabling switch (1) only as a hold-to-run device to suspend the safety 
function of the hood (2). Keep fingers and other body parts outside the 
machine when using the enabling switch (1). 


For teaching pick positions or for 
trouble shooting the machine can be 
operated with the hood (2) in opened 
position by using the enabling switch 
(1). 

XY robot operation with open hood (2) 
is only possible when the enabling 
switch (1) is held in the middle 
position. 


The XY robot (3) will run at 12.5 % of 
its normal speed. 


Releasing the enabling switch (1) or 
squeezing the switch blocks further XY 
robot operation. 


Each hood (front/rear) has its own 
enabling switch (front/rear). 
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A2.8 Noise levels 


Location Noise level 


Sound pressure at operator’s position < 72 dB(A) 


Average environmental noise level during measurement < 58 dB(A) 


Figure 6 _— Noise levels 


A2.9 Emergency contact 


In case assistance is needed during an emergency situation, contact the regional 
Assembléon organization. 


Region Number 


America's +1-800-474-4547 
Europe +31-20-5040679 


Figure 7 Numbers 


A2.10 Liability 


Assembléon will not be liable for any costs, damages or personal injuries if the 
machine is not used according to the safety rules given in this manual. 
Instructions written in English are original instructions. 

Instructions written in other languages are a translation of the original. 


A2.11 Recommended tools for working safely 


Description Picture Application 
1 Stepstool Useful for smaller persons: 
reaching inside the machine 
or closing hoods. 


2 Pallet truck Lifting and moving of heavy 
modules. 


Skin protection during 
lubrication. 


Figure 8 | Recommended tools for working safely 
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A2.12 Material safety data sheets (MSDS) 


For reason of environmental awareness, there is a growing demand for information 
on the ingredients of the maintenance materials (cleaning agents, lubricants etc.). 


The relevant material safety data sheets (MSDS) are enclosed in this section. 


Overview of used cleaning materials, lubricants etc.: 


Code number Supplier Trade name General description 


1311 504 84102 | LOCTITE | LOCTITE 243, 50ml SEALING AND LOCKING 
AGENT 

5322 390 10151 | PHILIPS | ISOFLEX TOPAS NCA 52 | BALL AND PLAIN BEARING 
GREASE 

9498 396 00143 | PHILIPS |CMD ANTI-SCORING EP | LITHIUM GREASE 

LUBE 3 
5322 390 20159 | PHILIPS | NSK GREASE NO. 1 (LR3) | GREASE 

1322 530 68801 | PHILIPS | ETHANOL ETHANOL, DENATURATED 
1322 526 41801 | PHILIPS | MOLYKOTE METAL PROTECTOR 

1303 500 42001 | PHILIPS | MOLYKOTE DX GREASE 

1322 534 33801 | RHENUS | RHENUS NORLITH STM 2 | BALL BEARING GREASE 
9498 396 02001 IKO GREASE MG10-MT2 GREASE 


Figure 9 Maintenance materials 


On the following pages the concerned MSDS sheets. 
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MATERIAL SAFETY DATA SHEET 


According EC 91/155 


1. Identification of the substance/preparation 


MSDS : 01583 

Code number : 5322 390 20157 

Supplier : PHILIPS CONSUMER SERVICE 
Tradename : CMD ANTI-SCORING EP LUBE 3 


General description : LITTHUIM GREASE 
Emergency phonenumber +31 40 2755555 


2. Composition/information on ingredients 


Component CAS- Percentage EC- 
number label 
1 PETROLEUM HYDROCARBON 64741-95-3 59.0% 
2 PETROLEUM WAX 63231-60-7 14.0% 
3 RESIN ESTER 65997-13-9 5.0% 
4 POLYOXY ETHYLENE DINONYL PHENYL ETHER 39464-64-7 22.0% 
PHOSPHATE 


3. Hazards identification 


e Product contains components that are on the black list surface water. 


4. First-aid measures 


Skin : Remove residue substance as soon as possible from the skin (fi. rinse with 
much water). 

Ingestion : Let drink | or 2 glasses of water. In case of general disorders call for a 
doctor. 

Inhalation : Not applicable. 

Eyes : Rinse for a long time with much water. In case of eye-sight disturbances 


consult a doctor. 
Remarks first aid : none 


5. Fire fighting measures 


Fire-extinguisher : carbon dioxide, foam, extinguishing powder, water 
spray. 

Hazardous decomposition products: phosphorus oxide, phosphine, carbon monoxide, 

in fire nitrous oxides. 


6. Accidental release measures 
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Procedure by spillage : Dependent on quantity spilt paste, one has the choice between: - 
remove with cleaning rag or paper, or - cover paste with Powersorb, 
sand, diatomite, vermiculite and suchlike. Shovel the material into 
plastic bag or other suitable packaging and remove to the central depot 
for hazardous waste. 


7. Handling and storage 


Local exhausting : Under normal circumstances not applicable. 


Storage conditions : Keep packing closed. 
Do not store product close to ignition or heat sources. 


8. Exposure controls/personal protection 


Exposure limits (20 Cel. and 1013 mbar) : 
TLV:5 mg/m3 PETROLEUM HYDROCARBON (as oil aerosol) 


Remarks exposure limits : 
none 


Odeur threshold (20 Cel. and 1013 mbar) : 
not tracable 


Advised personal protection 
skin : butyl rubber gloves. 
eyes : safety goggles. 
inhalation : none (when used normally). 


9. Physical and chemical properties 


Physical state : paste 

Colour : type dependent 

Odour : specific 

Boiling point/range (Cel.) £119 

Melting point/range (Cel.) 254 

Flash point/range (Cel.) 2229 

Explosive limits : LEL: 0.9 vol.% UEL: 7.0 vol.% 

Dust explosions possible in air : not applicable 

Density at 20 Cel. : 951 kg/m3 

Vapour pressure in kPa : 0,04 (93 Cel) 

Solubility in water : none 

pH : not applicable 

Viscosity : > 150 mPa.s 

Autoignition temperature (Cel.) : > 300 

Electrostatic chargement :no 

Log Po/w : : 3,9-6 PETROLEUM HYDROCARBON 
> 6 PETROLEUM WAX 


10. Stability and reactivity 


Conditions to avoid : none 
Reaction with water :no 
Hazardous reactions with : strong oxidizers. 


Hazardous decomposition products at heating : phosphor compounds. 
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11. Toxicological information 


Symptoms 
Skin local 
general 


Ingestion local 


general 
Inhalation local 
general 


Eyes local 


Remarks symptoms : 
: LD-50 unknown 


Toxicity 


: With intensive skin contact risk of skin affection. 
: No absorbtion worth mentioning under normal working conditions. 


: The substance is prickling: abdominal pain, nausea. 


No symptoms under normal working conditions. 


: No absorbtion worth mentioning under normal working conditions. 
: The substance is with atomising prickling: coughing. 
: No absorbtion worth mentioning under normal working conditions. 


: The substance is prickling: redness, pain. 


None 


Assembléon 


12. Ecotoxicological information 


Biochemical oxygen demand : not tracable 
Chemical oxygen demand _ : not tracable 


Ecotoxicity : LC-50: > 1000 mg/1/96h (Fish) PETROLEUM 
HYDROCARBON 
EC-50: > 1000 mg/1/48h (Daphnia) PETROLEUM 
HYDROCARBON 

Remarks on ecotoxicity : none 


13. Disposal considerations 


Remainder material or uncleaned empty packagings have to be incinerated in a proper 
installation or dumped on an approved landfill, in accordance with local and national legislation. 
Consider also return delivery to supplier. 


14. Transport information 
Class/figure RID/ADR : none 


Class IMO 
Class ICAO 
UN-number 


> hone 
> hone 
>: hone 


15. Regulatory information 


not applicable 


Remarks on EC-labeling : The supplier does not give an EC-label (Userlabel). 


16. Other information 


Remarks on MSDS 


>: hone 


Inner company references : none 


Date last update 


: 1998-12-02 


Date last update but one: 1997-04-07 
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The information provided in this Material Safety Data Sheet is correct to the best of the 
knowledge, information and belief of Philips Electronics Nederland B.V. at the date of its 


printing. 
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MATERIAL SAFETY DATA SHEET 


According EC 91/155 


1. Identification of the substance/preparation 


MSDS : 08189 

Code number : 5322 390 10151 

Supplier : PHILIPS CONSUMER SERVICE 
Tradename : ISOFLEX TOPAS NCA 52 


General description : BALL AND PLAIN BEARING GREASE 
Emergency phonenumber +31 40 2755555 


2. Composition/information on ingredients 


Component CAS-number Percentage EC-label 
1 SYNTHETIC HYDROCARBONS OIL 
2 CALCIUM SOAP 


3. Hazards identification 


4. First-aid measures 


Skin : Remove residue substance as soon as possible from the skin (f1. rinse with 
much water). 

Ingestion : Let drink | or 2 glasses of water. In case of general disorders call for a 
doctor. 

Inhalation : Not applicable. 

Eyes : Rinse for a long time with much water. In case of eye-sight disturbances 


consult a doctor. 
Remarks first aid : none 


5. Fire fighting measures 


Fire-extinguisher : carbon dioxide, extinguishing powder, foam, water 
spray. 

Hazardous decomposition products in : carbon monoxide, calcium oxide. 

fire 


6. Accidental release measures 


Procedure by spillage : Dependent on quantity spilt paste, one has the choice between: - 
remove with cleaning rag or paper, or - cover paste with Powersorb, 
sand, diatomite, vermiculite and suchlike. Shovel the material into 
plastic bag or other suitable packaging and remove to the central depot 
for hazardous waste. 


7. Handling and storage 
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Local exhausting : Under normal circumstances not applicable. 


Storage conditions : Store product at room temperature. 


8. Exposure controls/personal protection 
Exposure limits (20 Cel. and 1013 mbar) : 


not determined 


Remarks exposure limits : 
none 


Odeur threshold (20 Cel. and 1013 mbar) : 


not tracable 


Advised personal protection 


skin : polyvinyl alcohol gloves. 


eyes : safety goggles. 


inhalation : none (when used normally). 


9. Physical and chemical properties 


Physical state : paste 
Colour : beige 
Odour : specific 


Boiling point/range (Cel.) 
Melting point/range (Cel.) 
Flash point/range (Cel.) 
Explosive limits 

Dust explosions possible in air 
Density at 20 Cel. 

Vapour pressure in kPa 
Solubility in water 

pH 

Viscosity 

Autoignition temperature (Cel.) : 
Electrostatic chargement 
Log Po/w : 


: not tracable 
:>=180 

2 >=200 

: not tracable 

: not applicable 

: 850 - 890 kg/m3 
: not tracable 

: none 

: not applicable 

: not tracable 


not tracable 


:no 
: not tracable 


10. Stability and reactivity 


Conditions to avoid 
Reaction with water 
Hazardous reactions with 


: none 
:no 
: strong oxidizers. 


Hazardous decomposition products at heating : none. 


11. Toxicological information 


Symptoms 


Skin local : With intensive skin contact risk of skin affection. 


general : Not applicable. 

Ingestion local : The substance is prickling: abdominal pain. 
general : Not applicable. 

Inhalation local : Not applicable. 
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general : Not applicable. 
Eyes local : The substance is prickling: redness. 
Remarks symptoms : None 
Toxicity : LD-50 unknown 


12. Ecotoxicological information 


Biochemical oxygen demand : not tracable 
Chemical oxygen demand _ : not tracable 
Ecotoxicity : none 
Remarks on ecotoxicity : none 


13. Disposal considerations 


Remainder material or uncleaned empty packagings have to be incinerated in a proper 
installation or dumped on an approved landfill, in accordance with local and national legislation. 
Consider also return delivery to supplier. 


14. Transport information 
Class/figure RID/ADR : none 


Class IMO : none 
Class ICAO : none 
UN-number : none 


15. Regulatory information 
not applicable 


Remarks on EC-labeling : none 


16. Other information 


Remarks on MSDS : none 
Inner company references : none 
Date last update : 1999-07-07 


Date last update but one: 1994-08-03 


The information provided in this Material Safety Data Sheet is correct to the best of the 
knowledge, information and belief of Philips Electronics Nederland B.V. at the date of its 
printing. 
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MATERIAL SAFETY DATA SHEET 


According EC 91/155 


1. Identification of the substance/preparation 


MSDS : 08273 

Code number : 1311 504 84102 
Supplier : LOCTITE 

Tradename : LOCTITE 243, 50 ML 


General description : SEALING AND LOCKING AGENT 
Emergency phonenumber +31 40 2755555 


2. Composition/information on ingredients 


Component CAS- Percentage EC-label 
number 
1 POLYETHYLENE GLYCOL 30.0- 
DIMETHACRYLATE 60.0% 
2 ORGANIC PEROXIDE (CORROSIVE) 1.0-5.0%  O,C; R: 7- 
20/22-34 
3. PLASTICIZER 10.0- 
30.0% 


3. Hazards identification 


4. First-aid measures 


Skin : Remove residue substance as soon as possible from the skin (f1. rinse with 
much water). 

Ingestion : Let drink | or 2 glasses of water. In case of general disorders call for a 
doctor. 

Inhalation : Bring the victim into the fresh air as soon as possible, let rest and if 


necessary call for a doctor. 


Eyes : Rinse for a long time with much water. In case of eye-sight disturbances 
consult a doctor. 


Remarks first aid : none 


5. Fire fighting measures 


Fire-extinguisher : carbon dioxide, extinguishing powder, foam, water 
spray. 

Hazardous decomposition products in : carbon monoxide. 

fire 


6. Accidental release measures 
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Procedure by spillage : Absorb the liquid in appropriate absorbent (e.g. Powersorb, dry sand, 
diatomite, vermiculite etc.), shovel the mixture into plastic bags and 
remove to the central depot for hazardous waste. 


7. Handling and storage 


Local exhausting : Under normal circumstances not applicable. 


Storage conditions : Store product at a temperature between 8 and 21 degrees Celsius. 


8. Exposure controls/personal protection 


Exposure limits (20 Cel. and 1013 mbar) : 
not determined 


Remarks exposure limits : 
none 


Odeur threshold (20 Cel. and 1013 mbar) : 
not tracable 


Advised personal protection 
skin : butyl rubber gloves. 
eyes : safety goggles. 
inhalation : none (when used normally). 


9. Physical and chemical properties 


Physical state : liquid 
Colour : blue 
Odour : specific 


Boiling point/range (Cel.) : not tracable 
Melting point/range (Cel.) : not tracable 
Flash point/range (Cel.) : >=100 
Explosive limits : not tracable 
Dust explosions possible in air : not applicable 


A.24 


Density at 20 Cel. 
Vapour pressure in kPa 


: 1080 kg/m3 
: <0,01 (25 Cel.) 


Solubility in water : none 
pH : not applicable 
Viscosity : not tracable 


Autoignition temperature (Cel.) : not tracable 
Electrostatic chargement : not tracable 
Log Po/w : : not tracable 


10. Stability and reactivity 


Conditions to avoid : none 
Reaction with water :no 
Hazardous reactions with : peroxides. 


Hazardous decomposition products at heating : none. 


11. Toxicological information 
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Symptoms 
Skin local 


general 
Ingestion — local 

general 
Inhalation local 

general 


Eyes local 


Remarks symptoms : 
: LD-50: > 5 g/kg (ORL-RAT), TOTAL PRODUCT 


Toxicity 


: May cause allergic reaction: chance of allergic dermatitis. 


With intensive skin contact risk of skin affection. 


: Probably no absorbtion worth mentioning. 
: Produces probably no symptoms. 
: Produces probably no symptoms. 
: Produces probably no symptoms. 
: Produces probably no symptoms. 


: The substance is prickling: redness. 


None 


12. Ecotoxicological information 


Biochemical oxygen demand : not tracable 
Chemical oxygen demand _ : not tracable 


Ecotoxicity 


> hone 


Remarks on ecotoxicity : none 


13. Disposal considerations 


Remainder material or uncleaned empty packagings have to be incinerated in a proper 
installation or dumped on an approved landfill, in accordance with local and national legislation. 


Consider also return delivery to supplier. 


14. Transport information 
Class/figure RID/ADR : none 


Class IMO 
Class ICAO 
UN-number 


>: hone 
> hone 
: hone 


15. Regulatory information 


not applicable 


Remarks on EC-labeling : none 


16. Other information 


Remarks on MSDS 


>: hone 


Inner company references : BXV 11-49 


Date last update 


: 1999-12-01 


Date last update but one: 1997-08-01 


The information provided in this Material Safety Data Sheet is correct to the best of the 
knowledge, information and belief of Philips Electronics Nederland B.V. at the date of its 


printing. 
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MATERIAL SAFETY DATA SHEET 


According EC 91/155 


1. Identification of the substance/preparation 


MSDS : 10138 

Code number : 5322 390 20159 

Supplier : PHILIPS CONSUMER SERVICE 
Tradename : NSK GREASE NO.1 


General description : GREASE 
Emergency phonenumber +31 40 2755555 


2. Composition/information on ingredients 


Component CAS-number Percentage EC-label 
1 SYNTHETIC OIL 73.0-78.0% 
2 LITHIUM SOAP 21.0-23.0% 
3 ANTI OXIDANT 1.0-3.0% 
4 INHIBITORS 0.5-1.5% 


3. Hazards identification 


4. First-aid measures 


Skin : Remove residue substance as soon as possible from the skin (f.1. rinse with 
much water). 

Ingestion : Let drink | or 2 glasses of water. In case of general disorders call for a 
doctor. 

Inhalation : Not applicable. 

Eyes : Rinse for a long time with much water. In case of eye-sight disturbances 


consult a doctor. 
Remarks first aid : none 


5. Fire fighting measures 


Fire-extinguisher : carbon dioxide, extinguishing powder, foam, water 
spray. 

Hazardous decomposition products in : carbon monoxide, nitrous oxides. 

fire 


6. Accidental release measures 


Procedure by spillage : Dependent on quantity spilt paste, one has the choice between: - 
remove with cleaning rag or paper, or - cover paste with Powersorb, 
sand, diatomite, vermiculite and suchlike. Shovel the material into 
plastic bag or other suitable packaging and remove to the central depot 
for hazardous waste. 
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7. Handling and storage 


Local exhausting : Under normal circumstances not applicable. 


Storage conditions : Do not store product close to ignition sources. 


8. Exposure controls/personal protection 


Exposure limits (20 Cel. and 1013 mbar) : 
TLV:5 mg/m3 SYNTHETIC OIL (as oil aerosol) 


Remarks exposure limits : 
none 


Odeur threshold (20 Cel. and 1013 mbar) : 
not tracable 


Advised personal protection 
skin : butyl rubber gloves. 
eyes : safety goggles. 
inhalation : none (when used normally). 


9. Physical and chemical properties 


Physical state : paste 
Colour : white 
Odour : allmost odourless 


Boiling point/range (Cel.) : not applicable 
Melting point/range (Cel.) : see info. section 16 SDS. 


Flash point/range (Cel.) $229 
Explosive limits : not applicable 
Dust explosions possible in air : not applicable 
Density at 20 Cel. : 920 kg/m3 
Vapour pressure in kPa :<0,1 
Solubility in water : none 

pH : not applicable 
Viscosity : > 150 mPa.s 
Autoignition temperature (Cel.) : > 300 
Electrostatic chargement :no 

Log Po/w: : not tracable 


10. Stability and reactivity 


Conditions to avoid : none 
Reaction with water :no 
Hazardous reactions with : oxidizing substances, strong acids. 


Hazardous decomposition products at heating : none. 


11. Toxicological information 
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Symptoms 
Skin local 
general 


Ingestion local 


general : 


Inhalation local 
general 


Eyes local 


Remarks symptoms : 
: LD-50 unknown 


Toxicity 


Assembléon 


: With intensive skin contact risk of skin affection. 
: Not applicable. 


: No symptoms under normal working conditions. 


No absorbtion worth mentioning under normal working conditions. 


: Not applicable. 
: Not applicable. 


: The substance is prickling: redness. 


None 


12. Ecotoxicological information 


Biochemical oxygen demand : not tracable 
Chemical oxygen demand _ : not tracable 


Ecotoxicity 


>: hone 


Remarks on ecotoxicity : none 


13. Disposal considerations 


Remainder material or uncleaned empty packagings have to be incinerated in a proper 


installation or dumped on an approved landfill, in accordance with local and national legislation. 


Consider also return delivery to supplier. 


14. Transport information 
Class/figure RID/ADR : none 


Class IMO 
Class ICAO 
UN-number 


: hone 
>: hone 
: hone 


15. Regulatory information 


not applicable 


Remarks on EC-labeling : The supplier does not give an EC-label (Userlabel). 


16. Other information 


Remarks on MSDS 


: At temperatures above 190 degrees Celsius the product becomes soft. 


Inner company references : none 


Date last update 


: 1998-12-02 


Date last update but one: 1997-03-25 


The information provided in this Material Safety Data Sheet is correct to the best of the 
knowledge, information and belief of Philips Electronics Nederland B.V. at the date of its 


printing. 
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MATERIAL SAFETY DATA SHEET 


According EC 91/155 


1. Identification of the substance/preparation 


MSDS : 00397 

Product code 12nc : 1322 530 68801 

Supplier : CHEMPROHA CHEMIEPARTNER B.V. 
POSTBUS 872 
3300 AW ZWIJNDRECHT 
Netherlands 


Tel: 078-6544944 
Fax: 078-6191399 


Tradename : ETHANOL 99,8%, DENATURATED WITH 5% METHANOL 1-24009 
General description : ETHANOL, DENATURATED 

Use : Miscellaneous 

Publicationdate : 2003-03-05 


Emergency phonenumber +31 (0)497-598315 


2. Composition/information on ingredients 


Component CAS-number EC-number Percentage _EC-label 
ETHANOL 64-17-5 200-578-6 290.0 -<97.0 % F;R: 11 
METHANOL 67-56-1 200-659-6 23.0 -<10.0% F,T;R: 11-23/24/25-39/23/24/25 


3. Hazard identification 


R-phrases 

¢ — Highly flammable. 

¢ Harmful by inhalation, in contact with skin and if swallowed. 

¢ Harmful: possible risk of irreversible effects through inhalation, in contact with skin and if swallowed. 


4. First-aid measures 


Skin : Remove contaminated clothes as soon as possible. Remove residue substance as soon as possible (f.i. 
rinse with much water). In case of a serious exposure call for a doctor. 

Ingestion : If victim is conscious let him drink 1 or 2 glasses of water. In case of general disorders bring victim into the 
hospital, otherwise call for a doctor. 

Inhalation : Bring victim into the fresh air as soon as possible and let rest. In case of severe exposure call for a doctor. 


In case of breathing problems, loose squeezing clothes and if victim is conscious bring victim in high sitting 
position. In case of stagnation of breathing give IMMEDIATELY oxygen and transport to hospital as soon as 


possible. 
Eyes : Rinse for a long time with much water. In case of eye-sight disturbances consult a doctor. 
Remarks first aid : none 
5. Fire fighting measures 
Fire-extinguisher : carbon dioxide, extinguishing powder, water spray, alcohol resistant foam 
Hazardous decomposition products in fire : carbon monoxide 


6. Accidental_release measures 


Spillage procedure : Absorb the liquid in appropriate absorbent (e.g. Powersorb, dry sand, diatomite, vermiculite etc.), shovel the 
mixture into plastic bags and remove to the central depot for hazardous waste. 
Emergency procedure : not applicable 


7. Handling and storage 


Local exhausting : Depends on processing circumstances, but at least good room ventilation. 
Storage conditions : Keep container in a well-ventilated place. 

Keep away from sources of ignition - No smoking. 

Keep packing closed. 

Store product in a cool, dry and well ventilated area. 
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8. Exposure conirols/personal protection 


Exposure limits : 


TLV: 1000 mg/m3 ETHANOL 
applicable to: Netherlands (20 °C; 1013 mbar) 

TLV: 1907 mg/m3 ETHANOL 
applicable to: Belgium (20 °C; 1013 mbar) 

TLV: 1900 mg/m3 ETHANOL 
applicable to: Germany (20 °C; 1013 mbar) 

TLV: 1880 mg/m3 ETHANOL 
applicable to: United States (25 °C; 1013 mbar) 

TLV: 266 mg/m3 Ss METHANOL 

STEL: 333 mg/m3 Ss METHANOL 
applicable to: Belgium (20 °C; 1013 mbar) 

TLV: 260 mg/m3 Ss METHANOL 

STEL: 330 mg/m3 Ss METHANOL 
applicable to: United States (25 °C; 1013 mbar) 

TLV: 270 mg/m3 Ss METHANOL 
applicable to: Germany (20 °C; 1013 mbar) 

* TLV: 260 mg/m3 Ss METHANOL 

STEL: 520 mg/m3 Ss METHANOL 

applicable to: Netherlands (20 °C; 1013 mbar) 


C=Ceiling; S=Skin 
Remarks exposure limits : 
none 
Odour threshold (20°C; 1013 mbar) : 
296 -<220.8 mg/m3 ETHANOL 
25.586 -<7980 mg/m3 METHANOL 
Advised personal protection : 


skin : butyl rubber gloves 
neoprene gloves 
eyes : safety goggles 
inhalation : none (when sufficient exhausting) 


9. Physical and chemical properties 


Physical state : liquid 
Colour : colourless 
Odour : alcoholic 
Vapor rate/range : not traceable 
Boiling point/range : 265 °C -<78 °C (1013 mbar) 
Melting point/range : 2-117 °C -<-98 °C 
Flash point/range : 211°C -<12°C 
Explosive limits : LEL:23.4 vol.% -UEL:<36.5 vol.% 
Dust explosions possible in air : not applicable 
Relative density : 20.79000 -<0.81 (water=1) (20 °C) 
Vapour pressure : 12.7 kPa (20 °C) 
Solubility in water : complete 
Solubility in fat : not traceable 
pH : 25 -<9 
Viscosity : 1.22 mPa.s (20 °C) 
Autoignition temperature : 2370 °C -<455 °C 
Decomposition temperature : not traceable 
Electrostatic chargement : not traceable 
10. Stability and reactivity 
Conditions to avoid : none 
Reactions with water : no 
Hazardous reactions with : oxidizing substances, alkaline earth metals, alkali metals, alkali oxides 
Hazardous decomposition products at heating : none 
Symptoms 
Skin local : The substance is prickling: redness. 
: Degreasing: in case of sustained contact a rough, dry skin, eczema. 
general : Probably no absorbtion worth mentioning. 
Ingestion local : The substance is prickling: sore throat. 
: No symptoms under normal working conditions. 
general : The substance may be absorbed after ingestion. 


The substance is intoxicating: headache, drowsiness, dizziness. Large quantities may cause: 
unconsiousness, agitation. 


Inhalation jocal : The vapour is prickling: sore throat, coughing. 
general : The vapour may be absorbed by inhalation. 
: For phenomena, see ingestion general. 
Eyes jocal : The substance is prickling: redness, pain. 
Remarks symptoms : After prolonged exposure possibly effects on: the nervous system. 
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Toxicity : 

LD-50: 7.06 g/kg (ORL-RAT), ETHANOL Source IUCLID 

LD-50: >20 g/kg (SKN-RBT), ETHANOL Source ChemDat (Merck) 
LC-50: 124.7 mg/I/4H (IHL-RAT), ETHANOL Source IUCLID 

LD-50: 5.628 g/kg (ORL-RAT), METHANOL Source IUCLID 

LC-50: 83.8 mg/I/4H (IHL-RAT), METHANOL Source IUCLID 

LD-50: 15.8 g/kg (SKN-RBT), METHANOL Source IUCLID 


Ames test : not traceable 


12. Ecotoxicological information 


Biological oxygen demand (5) 0.97 g/g ETHANOL Source IUCLID 
0.6 g/g METHANOL Source IUCLID 
Chemical oxygen demand 1.70 g/g ETHANOL Source IUCLID 
1.42 g/g METHANOL Source IUCLID 
Biological(5)/chemical oxygen 0.57 ETHANOL 
demand ratio 
0.42 METHANOL 
Degradability easy degradable ETHANOL Source ChemDat (Merck) 
easy degradable METHANOL Source ChemDat (Merck) 
Biochemical factor 0.66 ETHANOL Source ChemDat (Merck) 
<10 METHANOL Source IUCLID 
Log Po/w -0.32 ETHANOL Source IUCLID 
-0.77 METHANOL Source IUCLID 
Henry Constant not traceable 
Ecotoxicity : 
LC-50: 11000 mg/I/96H (Fish), ETHANOL Source IUCLID 
EC-50: 29268 -<14221 mg/I/48H (Daphnia), ETHANOL Source IUCLID 
LC-50: 15400 mg/I/96H (Fish), METHANOL Source IUCLID 
EC-50: >10000 mg/I/48H (Daphnia), METHANOL Source ChemDat (Merck) 


Remarks on ecotoxicity none 


13. Disposal considerations 


Remainder material or uncleaned empty packagings have to be incinerated in a proper installation or dumped on an approved landfill, in accordance 
with local and national legislation. Consider also return delivery to supplier. Uncleaned empty packagings may contain inflammable and/or explosive 


mixtures. 


14. Transport information 


ADR/RID UN-number 1170 ETHANOL SOLUTION 
Class 3 
Packinggroup Il 
Transport emergency card 3081170 

IMO UN-number 1170 ETHANOL SOLUTION 
Class 3 
Packinggroup Il 
Marine pollutant no 

IATA/ICAO UN-number 1170 ETHANOL SOLUTION 
Class 3 


Packinggroup 


15. Regulatory information 


Hazard symbol 


F (HIGHLY FLAMMABLE) 
Xn (HARMFUL) 
R-phrases 
1 Highly flammable. 
20/21/22 Harmful by inhalation, in contact with skin and if swallowed. 


68/20/21/22 Harmful: possible risk of irreversible effects through inhalation, in contact with skin and if swallowed. 
S-phrases 

9 Keep container in a well-ventilated place. 

16 Keep away from sources of ignition - No smoking. 

36/37 Wear suitable protective clothing and gloves. 


METHANOL 
The supplier may give a different EC-label (Userlabel). 


Hazardous component(s) 
Remarks on EC-labeling 


16. Other information 


Remarks on MSDS 
Inner company references 
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Chapter A2 


Overview relevant R-sentences from all components in section 2 : 


1 Highly flammable. 

23/24/25 Toxic by inhalation, in contact with skin and if swallowed. 

39/23/24/25 Toxic: danger of very serious irreversible effects through inhalation, in contact with skin and if swallowed. 
Date last update : 2004-01-19 


* Point to alterations with regard to the previous version. 
The information provided in this Material Safety Data Sheet is correct to the best of the knowledge, information and belief of Philips Electronics Nederland B.V. at the date of its printing. 
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MATERIAL SAFETY DATA SHEET 


According EC 91/155 


1. Identification of the substance/preparation 


MSDS : 12803 
Product code 12nc : 1322 526 41801 
Supplier : DOW CORNING 


62, RUE GENERAL DE GAULLE 
1310 TERHULPEN 

Belgium 

Tel: +32-2-655-2523 

Fax: +32-2-655-2002 


Tradename : MOLYKOTE METAL PROTECTOR PLUS 
General description : WAX SOLUTION 

Use : Miscellaneous 

Publicationdate : 2003-03-05 


Emergency phonenumber +31 (0)497-598315 


2. Composition/information on ingredients 


Component CAS-number EC-number Percentage EC-label 
STODDARD SOLVENT (C6H6 <0.1%) 8052-41-3 232-489-3 Xn;R: 10-65 
WAX 


3. Hazard identification 


R-phrases 
¢ Flammable. 


4. First-aid measures 


Skin : Remove residue substance as soon as possible from the skin (f.i. rinse with much water). 
Ingestion : Let drink 1 or 2 glasses of water. In case of general disorders call for a doctor. 

Inhalation : Bring the victim into the fresh air as soon as possible, let rest and if necessary call for a doctor. 
Eyes : Rinse for a long time with much water. In case of eye-sight disturbances consult a doctor. 
Remarks first aid 2 none 


5. Fire fighting measures 


Fire-extinguisher : carbon dioxide, extinguishing powder, foam, water spray 
Hazardous decomposition products in fire : carbon monoxide 


6. Accidental_release measures 


Spillage procedure : Absorb the liquid in appropriate absorbent (e.g. Powersorb, dry sand, diatomite, vermiculite etc.), shovel the 
mixture into plastic bags and remove to the central depot for hazardous waste. 
Emergency procedure : not applicable 


7. Handling and storage 


Local exhausting : Depends on processing circumstances, but at least good room ventilation. 
Storage conditions : Store product in a well ventilated area. 
Do not store product close to ignition sources. 


8. Exposure conirols/personal protection 


Exposure limits : 


TLV: 575 mg/m3 STODDARD SOLVENT (C6H6 <0.1%) 
applicable to: Netherlands (20 °C; 1013 mbar) 

TLV: 533 mg/m3 STODDARD SOLVENT (C6H6 <0.1%) 
applicable to: Belgium (20 °C; 1013 mbar) 

TLV: 570 mg/m3 STODDARD SOLVENT (C6H6 <0.1%) 
applicable to: United States (25 °C; 1013 mbar) 

not determined WAX 


C=Ceiling; S=Skin 
Remarks exposure limits : 
none 
Odour threshold (20°C; 1013 mbar) : 
not traceable 
Advised personal protection : 
skin : butyl rubber gloves 
eyes : safety goggles 
inhalation : none (when sufficient exhausting) 


9. Physical and chemical properties 
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Physical state : liquid 
Colour : yellow 
Odour : like solvents 
Vapor rate/range not traceable 
Boiling point/range : The product decomposes before it boils. 
Melting point/range : not traceable 
Flash point/range : 28°C 
Explosive limits : not traceable 
Dust explosions possible in air : not applicable 
Relative density : 0,81000 (water=1) (20 °C) 
Vapour pressure : not traceable 
Solubility in water : none 
Solubility in fat : not traceable 
pH : not applicable 
Viscosity : not traceable 
Autoignition temperature : not traceable 
Decomposition temperature : >150°C 
Electrostatic chargement : not traceable 
10. Stability and reactivity 
Conditions to avoid : none 
Reactions with water : no 
Hazardous reactions with : strong oxidizers 
Hazardous decomposition products at heating : formaldehyde 
11. Toxicological information 
Symptoms 
Skin local : The substance is prickling: redness. 
: Degreasing: in case of sustained contact a rough, dry skin, eczema. 
general : No absorbtion worth mentioning under normal working conditions. 
Ingestion jocal : The substance is prickling: abdominal pain, vomiting, diarrhoea, coughing. 
: Chance of pulmonary affections if choked. 
: No symptoms under normal working conditions. 
general : For phenomena, see inhalation general. 
: No absorbtion worth mentioning under normal working conditions. 
Inhalation jocal : The vapour is prickling: sore throat, coughing, shortness of breath. 
general : The vapour may be absorbed by inhalation. 
: The vapour is intoxicating: drowsiness. Large concentrations may cause: restricted 
awareness. 
Eyes local : The substance is prickling: redness, pain. 
Remarks symptoms : None 
Toxicity : LD-50: >5 g/kg (ORL-RAT), STODDARD SOLVENT (C6H6 <0.1%) 
12. Ecotoxicological information 
Biological oxygen demand (5) : not traceable 
Chemical oxygen demand : not traceable 
Biological/chemical oxygen demand ratio : not traceable 
Biochemical factor : not traceable 
Log Po/w : not traceable 
Ecotoxicity : not traceable 
Remarks on ecotoxicity : none 
13. Disposal considerations 
Remainder material or uncleaned empty packagings have to be incinerated in a proper installation or dumped on an approved landfill, in accordance 
with local and national legislation. Consider also return delivery to supplier. Uncleaned empty packagings may contain inflammable and/or explosive 
mixtures. 
14. Transport information 
* ADR/RID UN-number : 1993 FLAMMABLE LIQUID, N.O.S. (STODDARD SOLVENT (C6H6 <0.1%) ) 
Class : 3 
Packinggroup : sl 
Transport emergency card : 30GF1-IIl 
* IMO UN-number : 1993 FLAMMABLE LIQUID, N.O.S. (STODDARD SOLVENT (C6H6 <0.1%) ) 
Class : 3 
Packinggroup > sill 
Marine pollutant : no 
* IATAIICAO UN-number : 1993 FLAMMABLE LIQUID, N.O.S. (STODDARD SOLVENT (C6H6 <0.1%) ) 
Class 23 
Packinggroup > sill 
15. Regulatory information 
MSDS 12803 created on 2003-03-05 - page 2 
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Hazard symbol 
none 
R-phrases 
10 Flammable. 
S-phrases 
23.2 Do not breath vapour. 
24 Avoid contact with skin. 
43.13 In case of fire, use carbon dioxide, powder extinguisher, foam or water spray. 
62 If swallowed, do not induce vomiting: seek medical advice immediately and show this container or label. 
Hazardous component(s) : not applicable 
Remarks on EC-labeling : The supplier may give a different EC-label (Userlabel). 
16. Other information 
Remarks on MSDS : none 
Inner company references 2 none 
Overview relevant R-sentences from all components in section 2 : 
10 Flammable. 
65 Harmful: may cause lung damage if swallowed. 
Date last update : 2003-03-05 


* Point to alterations with regard to the previous version. 
The information provided in this Material Safety Data Sheet is correct to the best of the knowledge, information and belief of at the date of its printing. 
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According EC 91/155 


1. Identification of the substance/preparation 


MSDS : 14960 
Product code 12nc : 1303 500 42001 
Supplier : DOW CORNING 


62, RUE GENERAL DE GAULLE 
1310 TERHULPEN 

Belgium 

Tel: +32-2-655-2523 

Fax: +32-2-655-2002 


Tradename : MOLYKOTE DX 

General description : LUBRICATING PASTE 

Use : Various 

Publicationdate : 2001-01-05 

General information : dangerous.goods @ philips.com 
Emergency phonenumber : +31 (0)497-598315 


2. Hazard identification 


* R-phrases 
¢ Harmful to aquatic organisms, may cause long-term adverse effects in the aquatic environment. 


3. Composition/information on ingredients 


Component CAS-no EC-no Catalogue-no Percentage(%) [EC-label 

* DISTILLATES (PETROLEUM), HYDROTREATED 64742-52-5 265-155-0 649-465-00-7 23.0 Xn;R: 65 
HEAVY NAPHTHENIC (DMSO <3%) 

* DISTILLATES (PETROLEUM), SOLVENT-REFINED 64741-96-4 265-097-6 649-457-00-3 17.0 Xn;R: 65 
HEAVY NAPHTHENIC (DMSO <3%) 

* DISTILLATES (PETROLEUM), HYDROTREATED 64742-54-7 265-157-1 649-467-00-8 6.0 Xn;R: 65 
HEAVY PARAFFINIC (DMSO <3%) 

* DISTILLATES (PETROLEUM), SOLVENT-DEWAXED 64742-65-0 265-169-7 649-474-00-6 6.0 Xn;R: 65 
HEAVY PARAFFINIC (DMSO <3%) 

* DISTILLATES (PETROLEUM), SOLVENT-REFINED 64741-88-4 265-090-8 649-454-00-7 6.0 Xn;R: 65 
HEAVY PARAFFINIC (DMSO <3%) 
ZINC OXIDE 1314-13-2 215-222-5 030-013-00-7 2.0 N;R: 50/53 

* N-ALKYL (C16-C18) TRIMETHYLENEDIAMINE 68153-99-1 268-902-9 3.0 C;R: 22 34 


4. First-aid measures 


Skin : Remove residue substance as soon as possible from the skin (f.i. rinse with much water). 
Ingestion : Let drink 1 or 2 glasses of water. In case of general disorders call for a doctor. 
Inhalation : Not applicable. 

Eyes : Rinse for a long time with much water. In case of eye-sight disturbances consult a doctor. 
Remarks first aid : none 


5. Fire fighting measures 


Fire-extinguisher : carbon dioxide, extinguishing powder, foam, water spray 
Unsuitable fire-extinguisher : not traceable 
Special fire-fighting equipment : In the event of fire, wear protective clothing and use breathing apparatus that is independent of 


the ambient air. 
* Hazardous decomposition products in fire : carbon monoxide, nitrous oxides, zinc oxide 


6. Accidental release measures 


Spillage procedure : Dependent on quantity spilt paste, one has the choice between: - remove with cleaning rag or paper, or - 
cover paste with Powersorb, sand, diatomite, vermiculite and suchlike. Shovel the material into plastic bag 
or other suitable packaging and remove to the central depot for hazardous waste. 

Emergency procedure : not applicable 


7. Handling and storage 


Local exhausting : Under normal circumstances not applicable. 
Storage conditions : Store product in a well ventilated area, dry. 
Storage code (on behalf of PGS : none 

15) 


8. Exposure controls/personal protection 
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Exposure limits : 

applicable to: The Netherlands (20 °C; 1013 mbar) 

TWA(8 hours): 5 mg/m3 DISTILLATES (PETROLEUM), 
HYDROTREATED HEAVY NAPHTHENIC 
(DMSO <3%)(as oil aerosol) (Statutory threshold limit value) 

TWA(8 hours): 5 mg/m3 DISTILLATES (PETROLEUM), 
SOLVENT-REFINED HEAVY 
NAPHTHENIC (DMSO <3%)(as oil aerosol) (Statutory threshold limit value) 

TWA(8 hours): 5 mg/m3 DISTILLATES (PETROLEUM), 
HYDROTREATED HEAVY PARAFFINIC. 
(DMSO <3%)(as oil aerosol) (Statutory threshold limit value) 

TWA(8 hours): 5 mg/m3 DISTILLATES (PETROLEUM), 
SOLVENT-DEWAXED HEAVY 
PARAFFINIC (DMSO <3%)(as oil aerosol) (Statutory threshold limit value) 

TWA(8 hours): 5 mg/m3 DISTILLATES (PETROLEUM), 
SOLVENT-REFINED HEAVY PARAFFINIC 
(DMSO <3%)(as oil aerosol) (Statutory threshold limit value) 

TWA(8 hours): 5 mg/m3 ZINC OXIDE(as fume) 

No TWA has been laid down. N-ALKYL (C16-C18) 
TRIMETHYLENEDIAMINE 

applicable to: Belgium (20 °C; 1013 mbar) 

TWA(8 hours): 5 mg/m3 DISTILLATES (PETROLEUM), 
HYDROTREATED HEAVY NAPHTHENIC 
(DMSO <3%)(as oil aerosol) 

TWA(15 minutes): 10 mg/m3 DISTILLATES (PETROLEUM), 
HYDROTREATED HEAVY NAPHTHENIC 
(DMSO <3%)(as oil aerosol) 

TWA(8 hours): 5 mg/m3 DISTILLATES (PETROLEUM), 
SOLVENT-REFINED HEAVY 
NAPHTHENIC (DMSO <3%)(as oil aerosol) 

TWA(15 minutes): 10 mg/m3 DISTILLATES (PETROLEUM), 
SOLVENT-REFINED HEAVY 
NAPHTHENIC (DMSO <3%)(as oil aerosol) 

TWA(8 hours): 5 mg/m3 DISTILLATES (PETROLEUM), 
HYDROTREATED HEAVY PARAFFINIC. 
(DMSO <3%)(as oil aerosol) 

TWA(15 minutes): 10 mg/m3 DISTILLATES (PETROLEUM), 
HYDROTREATED HEAVY PARAFFINIC. 
(DMSO <3%)(as oil aerosol) 

TWA(8 hours): 5 mg/m3 DISTILLATES (PETROLEUM), 
SOLVENT-DEWAXED HEAVY 
PARAFFINIC (DMSO <3%)(as oil aerosol) 

TWA(15 minutes): 10 mg/m3 DISTILLATES (PETROLEUM), 
SOLVENT-DEWAXED HEAVY 
PARAFFINIC (DMSO <3%)(as oil aerosol) 

TWA(8 hours): 5 mg/m3 DISTILLATES (PETROLEUM), 
SOLVENT-REFINED HEAVY PARAFFINIC 
(DMSO <3%)(as oil aerosol) 

TWA(15 minutes): 10 mg/m3 DISTILLATES (PETROLEUM), 
SOLVENT-REFINED HEAVY PARAFFINIC 
(DMSO <3%)(as oil aerosol) 

TWA(8 hours): 5 mg/m3 ZINC OXIDE(as fume) 

TWA(15 minutes): 10 mg/m3 ZINC OXIDE(as fume) 

TWA(8 hours): 10 mg/m3 ZINC OXIDE(as dust) 

applicable to: Germany (20 °C; 1013 mbar) 

TWA(8 hours): 500 mg/m3 DISTILLATES (PETROLEUM), 
HYDROTREATED HEAVY NAPHTHENIC 
(DMSO <3%)(carbonhydrogen mix, group 
2) 

TWA(8 hours): 1000 mg/m3 DISTILLATES (PETROLEUM), 
SOLVENT-REFINED HEAVY 
NAPHTHENIC (DMSO 
<3%)(carbonhydrogen mix, group 1) 

TWA(8 hours): 1000 mg/m3 DISTILLATES (PETROLEUM), 
HYDROTREATED HEAVY PARAFFINIC. 
(DMSO <3%)(carbonhydrogen mix, group 
1) 

TWA(8 hours): 1000 mg/m3 DISTILLATES (PETROLEUM), 
SOLVENT-DEWAXED HEAVY 
PARAFFINIC (DMSO 
<3%)(carbonhydrogen mix, group 1) 

TWA(8 hours): 1000 mg/m3 DISTILLATES (PETROLEUM), 
SOLVENT-REFINED HEAVY PARAFFINIC 
(DMSO <3%)(carbonhydrogen mix, group 
1) 

applicable to: United States of America (25 °C; 1013 mbar) 

TWA(8 hours): 0.2 mg/m3 DISTILLATES (PETROLEUM), 
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HYDROTREATED HEAVY NAPHTHENIC 
(DMSO <3%)(as mineral oil, inhalable dust) 
TWA(8 hours): 0.2 mg/m3 DISTILLATES (PETROLEUM), 
SOLVENT-REFINED HEAVY 
NAPHTHENIC (DMSO <3%)(as mineral oil, 
inhalable dust) 
TWA(8 hours): 0.2 mg/m3 DISTILLATES (PETROLEUM), 
HYDROTREATED HEAVY PARAFFINIC 
(DMSO <3%)(as mineral oil, inhalable dust) 
TWA(8 hours): 0.2 mg/m3 DISTILLATES (PETROLEUM), 
SOLVENT-DEWAXED HEAVY 
PARAFFINIC (DMSO <3%)(as mineral oil, 
inhalable dust) 
TWA(8 hours): 0.2 mg/m3 DISTILLATES (PETROLEUM), 
SOLVENT-REFINED HEAVY PARAFFINIC 
(DMSO <3%)(as mineral oil, inhalable dust) 
TWA(8 hours): 2 mg/m3 ZINC OXIDE(as respirable fume) 
TWA(15 minutes): 10 mg/m3 ZINC OXIDE(as respirable fume) 
C=Ceiling; S=Skin 
Remarks exposure limits : 
none 
Odour threshold (20°C; 1013 mbar) : 
not traceable 
DNEL (Derived No Effect Level) 
not traceable 
PNEC (Predicted No Effect Concentration) 
not traceable 
Advised personal protection : 
Hands polyvinyl alcohol gloves 
Eyes safety goggles 
Inhalation none (when sufficient exhausting) 
Skin none (when used normally) 
9. Physical and chemical properties 
Physical state : paste 
Colour white 
Odour allmost odourless 
Vapor rate/range not traceable 
Boiling point/range not traceable 
Melting point/range not traceable 
Flash point/range 2100 °C 
Explosive limits not traceable 
Dust explosions possible in air not applicable 
Relative density 1.14000 (water=1) (20 °C) 
Vapour pressure not traceable 
Solubility in water none 
Solubility in fat not traceable 
pH not applicable 
Viscosity not traceable 
Autoignition temperature not traceable 
Decomposition temperature >150 °C 
* Electrostatic chargement no 
10. Stability and reactivity 
Conditions to avoid : none 
Reactions with water no 
Hazardous reactions with oxidizing substances 
Hazardous decomposition products at heating formaldehyde 
11. Toxicological information 
Symptoms 
Skin local With intensive skin contact risk of skin affection. 
general No absorbtion worth mentioning under normal working conditions. 
Ingestion local No symptoms under normal working conditions. 
general The substance may be absorbed after ingestion. 
No absorbtion worth mentioning under normal working conditions. 
Inhalation local The vapour and the fumes are prickling: coughing. 
general No absorbtion worth mentioning under normal working conditions. 
Eyes local The substance is prickling: redness. 
Remarks symptoms None 
Toxicity : 
LD-50: >2 g/kg (ORL-RAT), DISTILLATES (PETROLEUM), HYDROTREATED HEAVY NAPHTHENIC Source CONCAWE 
(DMSO <3%) 
LD-50: >2 g/kg (SKN-RBT), DISTILLATES (PETROLEUM), HYDROTREATED HEAVY NAPHTHENIC Source CONCAWE 
(DMSO <3%) 
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LD-50: >2 g/kg (ORL-RAT), DISTILLATES (PETROLEUM), SOLVENT-REFINED HEAVY Source : CONCAWE 
NAPHTHENIC (DMSO <3%) 
LD-50: >2 g/kg (SKN-RBT), DISTILLATES (PETROLEUM), SOLVENT-REFINED HEAVY Source : CONCAWE 
NAPHTHENIC (DMSO <3%) 
LD-50: >2 g/kg (ORL-RAT), DISTILLATES (PETROLEUM), HYDROTREATED HEAVY PARAFFINIC Source : CONCAWE 
(DMSO <3%) 
LD-50: >2 g/kg (SKN-RBT), DISTILLATES (PETROLEUM), HYDROTREATED HEAVY PARAFFINIC Source : CONCAWE 
(DMSO <3%) 
LD-50: >2 g/kg (ORL-RAT), DISTILLATES (PETROLEUM), SOLVENT-DEWAXED HEAVY Source : CONCAWE 
PARAFFINIC (DMSO <3%) 
LD-50: >2 g/kg (SKN-RBT), DISTILLATES (PETROLEUM), SOLVENT-DEWAXED HEAVY Source : CONCAWE 
PARAFFINIC (DMSO <3%) 
LD-50: >2.0 g/kg (ORL-RAT), DISTILLATES (PETROLEUM), SOLVENT-REFINED HEAVY Source : CONCAWE 
PARAFFINIC (DMSO <3%) 
LD-50: >2.0 g/kg (SKN-RBT), DISTILLATES (PETROLEUM), SOLVENT-REFINED HEAVY Source : CONCAWE 
PARAFFINIC (DMSO <3%) 
LD-50: >5 g/kg (ORL-RAT), ZINC OXIDE Source : ChemDat (Merck) 


Ames test : not traceable 


12. Ecotoxicological information 


Biological oxygen demand (5) _—: _=—inot traceable 
Chemical oxygen demand : not traceable 
Biological/chemical oxygen : not traceable 
demand ratio 
Degradability : degradable DISTILLATES (PETROLEUM), Source : CONCAWE 
SOLVENT-REFINED HEAVY NAPHTHENIC (DMSO <3%) 
degradable DISTILLATES (PETROLEUM), Source : CONCAWE 
SOLVENT-DEWAXED HEAVY PARAFFINIC (DMSO <3%) 
degradable DISTILLATES (PETROLEUM), Source : CONCAWE 
SOLVENT-REFINED HEAVY PARAFFINIC (DMSO <3%) 
Biochemical factor : not traceable 
Log Po/w : 23.9 - <6 DISTILLATES (PETROLEUM), HYDROTREATED Source : CONCAWE 
HEAVY NAPHTHENIC (DMSO <3%) 
23.9 - <6 DISTILLATES (PETROLEUM), SOLVENT-REFINED Source : CONCAWE 
HEAVY NAPHTHENIC (DMSO <3%) 
23.9 - <6 DISTILLATES (PETROLEUM), HYDROTREATED Source : CONCAWE 
HEAVY PARAFFINIC (DMSO <3%) 
23.9 - <6 DISTILLATES (PETROLEUM), SOLVENT-DEWAXED Source : CONCAWE 
HEAVY PARAFFINIC (DMSO <3%) 
23.9 - <6 DISTILLATES (PETROLEUM), SOLVENT-REFINED Source : IUCLID 
HEAVY PARAFFINIC (DMSO <3%) 
Henry Constant : not traceable 
Ecotoxicity : 
LC-50: >1000 mg/I/96H (Fish), DISTILLATES (PETROLEUM), HYDROTREATED HEAVY Source : CONCAWE 
NAPHTHENIC (DMSO <3%) 
EC-50: >1000 mg/I/48H (Daphnia), DISTILLATES (PETROLEUM), HYDROTREATED HEAVY Source : CONCAWE 
NAPHTHENIC (DMSO <3%) 
IC-50: >1000 mg/I/72H (Algae), DISTILLATES (PETROLEUM), HYDROTREATED HEAVY Source : CONCAWE 
NAPHTHENIC (DMSO <3%) 
LC-50: >5000 mg/I/96H (Fish), DISTILLATES (PETROLEUM), SOLVENT-REFINED HEAVY Method : OECD 203 
NAPHTHENIC (DMSO <3%) Source : IUCLID 
EC-50: >1000 mg/I/48H (Daphnia), DISTILLATES (PETROLEUM), SOLVENT-REFINED HEAVY Source : CONCAWE 
NAPHTHENIC (DMSO <3%) 
IC-50: >1000 mg/I/72H (Algae), DISTILLATES (PETROLEUM), SOLVENT-REFINED HEAVY Source : CONCAWE 
NAPHTHENIC (DMSO <3%) 
LC-50: >5000 mg/I/96H (Fish), DISTILLATES (PETROLEUM), HYDROTREATED HEAVY Method : OECD 203 
PARAFFINIC (DMSO <3%) Source : IUCLID 
EC-50: >1000 mg/I/48H (Daphnia), DISTILLATES (PETROLEUM), HYDROTREATED HEAVY Source : CONCAWE 
PARAFFINIC (DMSO <3%) 
IC-50: >1000 mg/I/72H (Algae), DISTILLATES (PETROLEUM), HYDROTREATED HEAVY Source : CONCAWE 
PARAFFINIC (DMSO <3%) 
LC-50: >1000 mg/I/96H (Fish), DISTILLATES (PETROLEUM), SOLVENT-DEWAXED HEAVY Source : CONCAWE 
PARAFFINIC (DMSO <3%) 
EC-50: >1000 mg/l/48H (Daphnia), DISTILLATES (PETROLEUM), SOLVENT-DEWAXED HEAVY Source : CONCAWE 
PARAFFINIC (DMSO <3%) 
IC-50: >1000 mg/I/72H (Algae), DISTILLATES (PETROLEUM), SOLVENT-DEWAXED HEAVY Source : CONCAWE 
PARAFFINIC (DMSO <3%) 
LC-50: >1000 mg/I/96H (Fish), DISTILLATES (PETROLEUM), SOLVENT-REFINED HEAVY Source : CONCAWE 
PARAFFINIC (DMSO <3%) 
EC-50: >1000 mg/I/48H (Daphnia), DISTILLATES (PETROLEUM), SOLVENT-REFINED HEAVY Source : CONCAWE 
PARAFFINIC (DMSO <3%) 
IC-50: >1000 mg/I/72H (Algae), DISTILLATES (PETROLEUM), SOLVENT-REFINED HEAVY Source : CONCAWE 
PARAFFINIC (DMSO <3%) 
LC-50: 2246 mg/I/96H (Fish), ZINC OXIDE Source : Easi View 
Remarks on ecotoxicity : none 
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13. Disposal considerations 


Remainder material or uncleaned empty packagings have to be incinerated in a proper installation or dumped on an approved landfill, in accordance 
with local and national legislation. 


14. Transport information 


Not subject to Transport-regulation Dangerous Substances 


15. Regulatory information 


Hazard symbol 


none 
* R-phrases 
52/53 Harmful to aquatic organisms, may cause long-term adverse effects in the aquatic environment. 
* S-phrases 
61 Avoid release to the environment. Refer to special instructions/Safety data sheets. 
Hazardous component(s) : not applicable 
Remarks on EC-labeling : The supplier may give a different EC-label (Userlabel). 
16. Other information 
Remarks on MSDS : The component(s), as mentioned in section 3, are registrated in the Toxic Substances Control Act Inventory 
(USA). 
Overview relevant R-sentences from all components in section 3 : 
22 Harmful if swallowed. 
34 Causes burns. 
50/53 Very toxic to aquatic organisms, may cause long-term adverse effects in the aquatic environment. 
65 Harmful: may cause lung damage if swallowed. 
Date last update : 2004-12-23 


* Point to alterations with regard to the previous version. 
The information provided in this Material Safety Data Sheet is correct to the best of the knowledge, information and belief of Philips Electronics Nederland B.V. at the date of its printing. 
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WORKPLACE INSTRUCTION CARD (14960) 


Date last update:2004-12-23 
Date of request:2007-09-27 


IDENTIFICATION 

Product code 12nc : 1303 500 42001 

Supplier : DOW CORNING 

Tradename : MOLYKOTE DX 

General description : LUBRICATING PASTE 
Appearance : paste - white - allmost odourless 


USAGELABEL (The supplier may give a different EC-label (Userlabel).) 


* R-phrases : Harmful to aquatic organisms, may cause long-term adverse effects in the aquatic environment. 
* S-phrases : Avoid release to the environment. Refer to special instructions/Safety data sheets. 

Hazardous components _ : not applicable 

FIRST AID 

Skin : Remove residue substance as soon as possible from the skin (f.i. rinse with much water). 

Ingestion : Let drink 1 or 2 glasses of water. In case of general disorders call for a doctor. 

Inhalation : Not applicable. 

Eyes : Rinse for a long time with much water. In case of eye-sight disturbances consult a doctor. 


PRECAUTIONARY MEASURES 


polyvinyl! alcohol gloves safety goggles 
Skin : none (when used normally) 
Local exhausting : Under normal circumstances not applicable. 
Spillage procedure : Dependent on quantity spilt paste, one has the choice between: - remove with cleaning rag or 


paper, or - cover paste with Powersorb, sand, diatomite, vermiculite and suchlike. Shovel the 
material into plastic bag or other suitable packaging and remove to the central depot for 
hazardous waste. 


Emergency procedure : not applicable 

Fire-extinguisher : carbon dioxide, extinguishing powder, foam, water spray 
Unsuitable fire-extinguisher : not traceable 

Reaction with water : no 


* Point to alterations with regard to the previous version. 
The information provided in this Instructioncard is correct to the best of the knowledge, information and belief of Philips Electronics Nederland B.V. at the date of its printing. 
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MATERIAL SAFETY DATA SHEET 


According EC 1907/2006 (REACH) 


1. Identification of the substance/preparation 


MSDS 1 24515 
Product code 12nc > 1322 534 33801 
Supplier : RHENUS LUB GMBH & CO KG 


Erkelenzer Str. 36 

D-41179 Ménchengladbach 
Germany 

TEL:+ 49(0)2161-5869-0 
FAX:+ 49(0)2161-5869-93 


Tradename : RHENUS NORLITH STM 2 
General description : BALL BEARING GREASE 
Use : Various 

Publicationdate : 2008-01-15 

General information : dangerous.goods @ philips.com 
Emergency phonenumber : +31 (0)497-598315 


2. Hazard identification 


3. Composition/information on ingredients 


Component CAS-no EC-no Catalogue-no Percentage(%) [EC-label 
MINERAL OIL 

LITHIUM SOAP 

ETHYLHEXYL ZINC DITHIOPHOSPHATE, 2- 4259-15-8 224-235-5 <2.5 N;R: 51/53 


4. First-aid measures 


Skin : Remove residue substance as soon as possible from the skin (f.i. rinse with much water). 
Ingestion : Let drink 1 or 2 glasses of water. In case of general disorders call for a doctor. 
Inhalation : Not applicable. 

Eyes : Rinse for a long time with much water. In case of eye-sight disturbances consult a doctor. 
Remarks first aid : none 


5. Fire fighting measures 


Fire-extinguisher : carbon dioxide, extinguishing powder, foam, water spray 

Unsuitable fire-extinguisher : not traceable 

Special fire-fighting equipment : In the event of fire, wear protective clothing and use breathing apparatus that is independent of 
the ambient air. 

Hazardous decomposition products in fire : carbon monoxide, zinc oxide, sulphur oxides, phosphorus oxide, lithium oxide 


6. Accidental release measures 


Spillage procedure : Dependent on quantity spilt paste, one has the choice between: - remove with cleaning rag or paper, or - 
cover paste with Powersorb, sand, diatomite, vermiculite and suchlike. Shovel the material into plastic bag 
or other suitable packaging and remove to the central depot for hazardous waste. 

Emergency procedure : not applicable 


7. Handling and storage 
Local exhausting : Under normal circumstances not applicable. 


Storage conditions : Store product protected from the sun, frost free. 
Storage code (on behalf of PGS : none 
15) 


8. Exposure controls/personal protection 


Exposure limits : 
applicable to: The Netherlands (20 °C; 1013 mbar) 


TWA(8 hours): 5 mg/m3 MINERAL OIL(as oil aerosol) (Statutory threshold limit value) 

No TWA has been laid down. LITHIUM SOAP 

No TWA has been laid down. ETHYLHEXYL ZINC DITHIOPHOSPHATE, 

2. 
applicable to: Belgium (20 °C; 1013 mbar) 
TWA(8 hours): 5 mg/m3 MINERAL OIL(as oil aerosol) 
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TWA(15 minutes): 10 mg/m3 


applicable to: 


TWA(8 hours): 200 mg/m3 


applicable to: 


TWA(8 hours): 0.2 mg/m3 


C=Ceiling; S=Skin 
Remarks exposure limits : 
none 
Odour threshold (20°C; 1013 mbar) : 
not traceable 
DNEL (Derived No Effect Level) 
not traceable 
PNEC (Predicted No Effect Concentration) 
not traceable 
Advised personal protection : 


SYSTEM 
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MINERAL OIL(as oil aerosol) 


Germany (20 °C; 1013 mbar) 


MINERAL OIL(carbonhydrogen mix, group 
4) 


United States of America (25 °C; 1013 mbar) 


MINERAL OIL(as mineral oil, inhalable 
dust) 


Hands : polyvinyl alcohol gloves 
Eyes : safety goggles 


Inhalation 


none (when sufficient exhausting) 


Skin ; none (when used normally) 


9. Physical and chemical properties 


Physical state 

Colour 

Odour 

Vapor rate/range 

Boiling point/range 

Melting point/range 

Flash point/range 
Explosive limits 

Dust explosions possible in air 
Relative density 

Vapour pressure 

Solubility in water 
Solubility in fat 

pH 

Viscosity 

Autoignition temperature 
Decomposition temperature 
Electrostatic chargement 


paste 

brown 
specific 

not traceable 
not traceable 
>180 °C 

>200 °C 

not traceable 
not applicable 
20.88 - <0.92 (water=1) (20 °C) 
not traceable 
none 

not traceable 
not applicable 
not traceable 
not traceable 
not traceable 


10. Stability and reactivity 


Conditions to avoid 

Reactions with water 

Hazardous reactions with 

Hazardous decomposition products at heating 


oxidizing substances 
none 


11. Toxicological information 


Symptoms 

Skin local 
general 

Ingestion local 
general 

Inhalation local 
general 

Eyes local 


Remarks symptoms 


Toxicity : 


The substance is prickling: redness. 

Probably no absorbtion worth mentioning. 

The substance is prickling: sore throat. 

Probably no absorbtion worth mentioning. 

The substance is with atomising prickling: sore throat. 
Probably no absorbtion worth mentioning. 

The substance is prickling: redness. 

None 


LD-50: 3.1 g/kg (ORL-RAT), ETHYLHEXYL ZINC DITHIOPHOSPHATE, 2- 


LD-50: >5.0 g/kg (SKN-RBT), ETHYLHEXYL ZINC DITHIOPHOSPHATE, 2- 


Ames test : negative ETHYLHEXYL ZINC DITHIOPHOSPHATE, 2- 


12. Ecotoxicological information 


Method OECD 401 
Source IUCLID 
Method OECD 402 
Source IUCLID 
Source Supplier 


Biological oxygen demand (5) not traceable 
Chemical oxygen demand not traceable 
Biological/chemical oxygen not traceable 


demand ratio 
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Degradability : degradable ETHYLHEXYL ZINC DITHIOPHOSPHATE, 2- Source : Supplier 

Biochemical factor : not traceable 

Log Po/w : 2.86 ETHYLHEXYL ZINC DITHIOPHOSPHATE, 2- Source : IUCLID 

Henry Constant : 0.0111 atm m3/mol ETHYLHEXYL ZINC DITHIOPHOSPHATE, Source : Easi View 

2- 

Ecotoxicity : 

LC-50: >1 - <5 mg/I/96H (Fish), ETHYLHEXYL ZINC DITHIOPHOSPHATE, 2- Method : OECD 203 
Source : IUCLID 

EC-50: >1 - <1.5 mg/I/48H (Daphnia), ETHYLHEXYL ZINC DITHIOPHOSPHATE, 2- Method : OECD 202 
Source : IUCLID 

IC-50: >1 - <5 mg/I/96H (Algae), ETHYLHEXYL ZINC DITHIOPHOSPHATE, 2- Method : OECD 201 
Source : IUCLID 

Remarks on ecotoxicity : none 


A.44 


13. Disposal considerations 


Remainder material or uncleaned empty packagings have to be incinerated in a proper installation or dumped on an approved landfill, in accordance 
with local and national legislation. 


14. Transport information 


Not subject to Transport-regulation Dangerous Substances 


15. Regulatory information 


EC-Label : not applicable 
Remarks on EC-labeling : none 


16. Other information 
Remarks on MSDS : none 


Overview relevant R-sentences from all components in section 3 : 
51/53 Toxic to the aquatic organisms, may cause long-term adverse effects in the aquatic environment. 


Date last update : 2008-01-15 


* Point to alterations with regard to the previous version. 
The information provided in this Material Safety Data Sheet is correct to the best of the knowledge, information and belief of Philips Electronics Nederland B.V. at the date of its printing. 
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WORKPLACE INSTRUCTION CARD (24515) 


Date last update:2008-01-15 
Date of request:2008-08-18 


IDENTIFICATION 

Product code 12nc : 1322 534 33801 

Supplier : RHENUS LUB GMBH & CO KG 
Tradename : RHENUS NORLITH STM 2 
General description : BALL BEARING GREASE 
Appearance : paste - brown - specific 
USAGELABEL 


not applicable 

FIRST AID 

Skin : Remove residue substance as soon as possible from the skin (f.i. rinse with much water). 
Ingestion : Let drink 1 or 2 glasses of water. In case of general disorders call for a doctor. 

Inhalation : Not applicable. 

Eyes : Rinse for a long time with much water. In case of eye-sight disturbances consult a doctor. 


PRECAUTIONARY MEASURES 


polyvinyl alcohol gloves safety goggles 
Skin : none (when used normally) 
Local exhausting : Under normal circumstances not applicable. 
Spillage procedure : Dependent on quantity spilt paste, one has the choice between: - remove with cleaning rag or 


paper, or - cover paste with Powersorb, sand, diatomite, vermiculite and suchlike. Shovel the 
material into plastic bag or other suitable packaging and remove to the central depot for 
hazardous waste. 


Emergency procedure : not applicable 

Fire-extinguisher : carbon dioxide, extinguishing powder, foam, water spray 
Unsuitable fire-extinguisher : not traceable 

Reaction with water : no 


* Point to alterations with regard to the previous version. 
The information provided in this Instructioncard is correct to the best of the knowledge, information and belief of Philips Electronics Nederland B.V. at the date of its printing. 
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According EC 1907/2006 (REACH) 


1. Identification of the substance/preparation 


MSDS : 10137 

Product code 12nc : 1322 524 42501 

Supplier : NSK 

Tradename : NSK GREASE NO.2 

General description : GREASE 

Use : Various 

Publicationdate : 

General information : dangerous.goods @ philips.com 
Emergency phonenumber 1 +31 (0)497-598315 


2. Hazard identification 


3. Composition/information on ingredients 


Component CAS-no EC-no Catalogue-no Percentage(%) EC-label 
DISTILLATES (PETROLEUM), SOLVENT-REFINED 64741-88-4 265-090-8 649-454-00-7 223.0 - <25.0 Xn;R: 65 
HEAVY PARAFFINIC (DMSO <3%) 


ETHYLHEXYL)-SEBACATE, BIS(2- 122-62-3 204-558-8 253.0 - <59.0 
LITHIUM STEARATE 4485-12-5 224-772-5 217.0 - <19.0 
METHYLENEBIS[N-SEC-BUTYLANILINE], 4,4'- 5285-60-9 226-122-6 21.0 - <3.0 


4. First-aid measures 


Skin : Remove residue substance as soon as possible from the skin (f.i. rinse with much water). 
Ingestion : Let drink 1 or 2 glasses of water. In case of general disorders call for a doctor. 

Inhalation : Not applicable. 

Eyes : Rinse for a long time with much water. In case of eye-sight disturbances consult a doctor. 
Remarks first aid : none 


5. Fire fighting measures 


Fire-extinguisher : carbon dioxide, extinguishing powder, water spray, alcohol resistant foam 

Unsuitable fire-extinguisher : not traceable 

Special fire-fighting equipment : In the event of fire, wear protective clothing and use breathing apparatus that is independent of 
the ambient air. 

Hazardous decomposition products in fire : carbon monoxide, nitrous oxides, lithium oxide 


6. Accidental release measures 


Spillage procedure : Dependent on quantity spilt paste, one has the choice between: - remove with cleaning rag or paper, or - 
cover paste with Powersorb, sand, diatomite, vermiculite and suchlike. Shovel the material into plastic bag 
or other suitable packaging and remove to the central depot for hazardous waste. 

Emergency procedure : not applicable 


7. Handling and storage 


Local exhausting : Under normal circumstances not applicable. 
Storage conditions : Store product away from ignition sources. 
Storage code (on behalf of PGS : none 

15) 


8. Exposure controls/personal protection 


Exposure limits : 
applicable to: The Netherlands (20 °C; 1013 mbar) 


TWA(8 hours): 5 mg/m3 DISTILLATES (PETROLEUM), 
SOLVENT-REFINED HEAVY PARAFFINIC 
(DMSO <3%)(as oil aerosol) (Statutory threshold limit value) 
No TWA has been laid down. ETHYLHEXYL)-SEBACATE, BIS(2- 
No TWA has been laid down. LITHIUM STEARATE 
No TWA has been laid down. METHYLENEBIS[N-SEC-BUTYLANILINE], 
4,4'- 
applicable to: Belgium (20 °C; 1013 mbar) 
TWA(8 hours): 5 mg/m3 DISTILLATES (PETROLEUM), 
SOLVENT-REFINED HEAVY PARAFFINIC 
(DMSO <3%)(as oil aerosol) 
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Service Manual 4022 593 50293 
A.46 AX-201 08.03 


A2-00002.fm 


A2-00002.fm 


Assembléon SYSTEM 
Chapter A2 


TWA(15 minutes): 10 mg/m3 DISTILLATES (PETROLEUM), 
SOLVENT-REFINED HEAVY PARAFFINIC. 
(DMSO <3%)(as oil aerosol) 


applicable to: Germany (20 °C; 1013 mbar) 

TWA(8 hours): 1000 mg/m3 DISTILLATES (PETROLEUM), 
SOLVENT-REFINED HEAVY PARAFFINIC. 
(DMSO <3%)(carbonhydrogen mix, group 
1) 


applicable to: United States of America (25 °C; 1013 mbar) 

TWA(8 hours): 0.2 mg/m3 DISTILLATES (PETROLEUM), 
SOLVENT-REFINED HEAVY PARAFFINIC. 
(DMSO <3%)(as mineral oil, inhalable dust) 


C=Ceiling; S=Skin 
Remarks exposure limits : 


none 

Odour threshold (20°C; 1013 mbar) : 
not traceable 

DNEL (Derived No Effect Level) 
not traceable 

PNEC (Predicted No Effect Concentration) 
not traceable 

Advised personal protection : 


Hands : butyl rubber gloves 

Eyes : safety goggles 

Inhalation : none (when sufficient exhausting) 
Skin : none (when used normally) 


9. Physical and chemical properties 


Physical state : paste 

Colour : white 

Odour : allmost odourless 
Vapor rate/range : not traceable 
Boiling point/range : not traceable 
Melting point/range : not traceable 
Flash point/range : 200°C 
Explosive limits : not traceable 
Dust explosions possible in air : not applicable 
Relative density : 0.93000 (water=1) (20 °C) 
Vapour pressure : not traceable 
Solubility in water : none 

Solubility in fat : not traceable 

pH : not applicable 
Viscosity : not traceable 
Autoignition temperature : not traceable 
Decomposition temperature : not traceable 
Electrostatic chargement : no 

10. Stability and reactivity 

Conditions to avoid : none 

Reactions with water : no 

Hazardous reactions with : oxidizing substances, strong acids 


Hazardous decomposition products at heating : none 


11. Toxicological information 


Symptoms 
Skin * local : The substance is prickling: redness. 
* general : Probably no absorbtion worth mentioning. 
Ingestion * local : The substance is prickling: sore throat. 
* general : The substance may be absorbed after ingestion. 
Inhalation * local : The substance is with atomising prickling: sore throat. 
* general : The substance may be absorbed after inhalation. 
Eyes local : The substance is prickling: redness. 
* Remarks symptoms : The substance has an effect on: the kidneys, the nervous system, the heart. 
Toxicity : 
LD-50: >2.0 g/kg (ORL-RAT), DISTILLATES (PETROLEUM), SOLVENT-REFINED HEAVY Source : CONCAWE 
PARAFFINIC (DMSO <3%) 
LD-50: >2.0 g/kg (SKN-RBT), DISTILLATES (PETROLEUM), SOLVENT-REFINED HEAVY Source : CONCAWE 
PARAFFINIC (DMSO <3%) 
LD-50: 12.8 g/kg (ORL-RAT), ETHYLHEXYL)-SEBACATE, BIS(2- 
LD-50: 15 g/kg (ORL-RAT), LITHIUM STEARATE 
Ames test : not traceable 
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12. Ecotoxicological information 


Biological oxygen demand (5) =: _~=—not traceable 

Chemical oxygen demand : not traceable 

Biological/chemical oxygen : not traceable 

demand ratio 

Degradability : degradable DISTILLATES (PETROLEUM), Source : CONCAWE 
SOLVENT-REFINED HEAVY PARAFFINIC (DMSO <3%) 

Biochemical factor : not traceable 

Log Po/w : 23.9-<6 DISTILLATES (PETROLEUM), SOLVENT-REFINED Source : IUCLID 
HEAVY PARAFFINIC (DMSO <3%) 

Henry Constant : not traceable 

Ecotoxicity : 

LC-50: >1000 mg/I/96H (Fish), DISTILLATES (PETROLEUM), SOLVENT-REFINED HEAVY Source : CONCAWE 

PARAFFINIC (DMSO <3%) 

EC-50: >1000 mg/I/48H (Daphnia), DISTILLATES (PETROLEUM), SOLVENT-REFINED HEAVY Source : CONCAWE 

PARAFFINIC (DMSO <3%) 

IC-50: >1000 mg/I/72H (Algae), DISTILLATES (PETROLEUM), SOLVENT-REFINED HEAVY Source : CONCAWE 


PARAFFINIC (DMSO <3%) 
Remarks on ecotoxicity : none 


13. Disposal considerations 


Remainder material or uncleaned empty packagings have to be incinerated in a proper installation or dumped on an approved landfill, in accordance 
with local and national legislation. 


14. Transport information 


Not subject to Transport-regulation Dangerous Substances 


15. Regulatory information 


EC-Label : not applicable 
Remarks on EC-labeling : none 
16. Other information 
Remarks on MSDS : The component(s), as mentioned in section 3, are registrated in the Toxic Substances Control Act Inventory 
(USA). 
Overview relevant R-sentences from all components in section 3 : 
65 Harmful: may cause lung damage if swallowed. 
Date last update : 2007-03-01 


* Point to alterations with regard to the previous version. 
The information provided in this Material Safety Data Sheet is correct to the best of the knowledge, information and belief of Philips Electronics Nederland B.V. at the date of its printing. 
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CHAPTER A3 System configuration 


The machine consists of separate modules, e.g. base, placement heads, trolleys etc. 
Every module is equipped with specific identification information that can be found 
in the appropriate parts of this service manual. 


Depending on the preference of the customer or local service organization, part of 
this information can be used as a system identification. 


A3.1 Machine identification 


Description 
Technical identification 


AX-201 
208/230/400/480V~ 
3 


47-63Hz 
Current: 14/13/7/6A 
Compr.Air : 600<p<800kPa 
1825 kg 


leon.com 


Assembléon 
ID-no MXXXXX 
4 | 


Format 
12 digit number, last digit marked at bottom of sticker. 


Commercial identification 


6 digit PA-number. 
6 digit DC-number. 


Service identification 


5 digit M-number. 


Patents pending sticker 


Figure 11 Machine identification 
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Format 


2410/00 | 000600-000XXX 


First batch (with transformer as standard) 


2410/01 | OOOXXX- 


Machine without transformer and start button. 
Machine can be equiped with transformator PA 1124/10. 


Figure 12 Machine history 
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A3.2 Specifications 


A3.2.1 Machine dimensions and weight including trolleys 


Sizes with trolleys, lamp post and touch screen(s) 


(Sizes in millimetres) 


1890 


X = Transport height 
885 - 915 mm (JIS) 

or 7 

940 - 965 mm (SMEMA) a 


Figure 13. Machine dimensions 


Machine Weight 
AX-201 2750 kg 


Figure 14 Machine weights 


Service Manual 4022 593 50293 
A.50 AX-201 08.03 


A3-00002.fm 


A3-00003.fm 


Assembleon 


A3.3 Configuration overview 


SYSTEM 
Chapter A3 


The AX-201 is a modular system, build up of several commercially available units or 


purchase account numbers (PA-numbers). 


These PA- numbers can be found in the following table. 


PA number 


PA 1124/10 A-Series transformer Fits on AX-201 PA 2410/01 

PA 1290/00 Reject module Including vacuum calibration pad 

PA 1862/10 Component vision LFOV 

PA 1863/10 Component vision SFOV 

PA 2090/21 SVS Pro loading unit EUR/APR Including scanner 

PA 2090/26 SVS Pro loading unit USA Including scanner 

PA 2090/34 SVS Pro trolley upgrade ACM/AQ/D9 

PA 2090/56 SVS PRO AX-201 EUR/APR Contains all modules needed to equip AX-201 
with SVS pro {1* Base upgrade, 4 (2)* Trolley 
upgrade, 1 * SVS Pro controller, scanner} 

PA 2090/58 SVS-PRO AX-201 USA Contains all modules needed to equip AX-201 
with SVS pro {1* Base upgrade, 4 (2)* Trolley 
upgrade, 1 * SVS Pro controller, scanner} 

PA 2280/x9 PPS Pro 8.4 

PA 2284/xx AX-201 Optimizer/Balancer 

PA 2410/00 AX-201 Basic System 

PA 2415/00 Placement Head Dual Vision Assy including a.o. BA camera, 4x z-phi actuator 

PA 2415/50 Placement Head High Accuracy (PH- | Including BA camera and 2x z-phi actuator 

HA) 

PA 2420/00 AX-201 CSW Release 1.0 

PA 2425/00 Board transport 

PA 2430/00 Safety Cover Single Feed 

PA 2431/00 AX-201 Sector Safety Cover Based on AX SSC, but covering larger robot 
reach 

PA 2435/00 Installation Tooling With “AX calibration nozzle” 

PA 2440/00 Maintenance kit 

PA 2445/00 BTCO Key 

PA 2445/10 MIS Key 

PA 2445/20 Multilanguage Key 

PA 2450/00 TEU AX-201 Combined TEU for AX,AQ toolbits 

PA 2455/00 Second User Interface When having trolley lifts at the rear side 

PA 2601/01 ITF II Tape Loading Unit 

PA 2602/00 ITF Il Feeder Storage Cart 

PA 2632/00 A-series Feeder Trolley Without tape cutter 

PA 2636/05 A-series Feeder Bank 

PA 2654/00-60 | Intelligent Tape Feeders 8-56mm 

PA 2657/00 Twin Tape Feeder 

PA 2673/10 A-series Trolley Lift 

PA 2674/10 Tray Carrier 
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PA number 
PA 2681/00 


A-series Tray Trolley 


Assembléeon 


Remark 


PA 2744/10..40 


Nozzles 01-04 


PA 2746/10 


Nozzle V1, PH DV (4 x) 


V1 nozzle for PH-DV with rubber tip (as 01) 


PA 2746/20 


Nozzle V2, PH DV (4x) 


V2 nozzle for PH-DV with rubber tip (as 02) 


PA 2749/20..50 


Nozzles TE 


03 till O5 nozzles and 110 nozzle 


PA 2749/6x 


Nozzles Odds 


$1 till S3 nozzles 


PA 2751/30 


Odd SMD Gripper 


PA 2752/00..30 


Nozzles Flip Chip 


FC1 till FC4 nozzles 


PA 2771/35 


AX nozzle L8 


PA 2771/55 


Nozzle V9, PHDV 


Like V3 but with rubber tip 


PA 2832/00 


Verification Set 


PA 2908/11 


Tape Splicing Tool 


PA 3010/10 


Traceability interface 


PA 3020/10 


Performance monitor 


PA 3030/10 


Parts library manager 


PA 3440/10 


Documentation English 


PA 3440/11-21 | Language Options AX-201 


Figure 15 Configuration components 
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A3.3.1 Machine configuration 
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Figure 16 Machine configuration 


Trolleys, feeder bank 


Reuse station 


CV camera 


Toolbit exchange unit 
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A3.3.2 Machine assembly tree 


HZ20a 7 


zpp>mMDA 


AZOnw Tm 


Location of position A,B,C and D see Figure 16 


START 


PA 2410/00 PA 12410/01 
AX-201| Base AX-201 Base 


PA 2420/xx PA 1124/10 
AX-201 SW Release X.X A-series Transformer 


PA 2425/00 
AX-201 Board transport Y 
PA 2415/00 PA 2415/50 
Set of two PH-DV Set of two PH-HA 
PA 2415/50 PA 2415/00 
Set of two PH-HA Set of two PH-DV 
P 
) PA 1862/10 PA 1863/10 
s Component Vision LFOV Component Vision SFOV 
B 
P 
io) PA 1290/00 
s Reject Module 
A 
Figure 17 Machine assembly tree 1 
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PA 2455/00 
Second Trolley Interface 


PA 2430/00 
Safety Cover Single 


Feed 


PA 1863/10 
Component Vision SFOV 


PA 2681/00 
A-Series 


P 
R ° PA 1862/10 
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Figure 18 Machine assembly tree 2 
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Service Manual 
AX-201 


Assembléon 


4022 593 50293 
08.03 


A3-00003.fm 


A4-00001.fm 


Assembleon 


SYSTEM 
Chapter A4 


CHAPTER A4 System description 


A4.1 Introduction 


NOTE: 


4022 593 50293 
08.03 


This chapter clarifies the design and function of the machine in general. 
Explained are basics such as the coordinate system, board alignment principles etc. 
Furthermore the function of the modules and how they cooperate is explained. 


In this chapter the several modules are considered as ‘black boxes’. For information 
about how they work, maintaining, repairing etc. see the specific tab. 


Because of its modular build up, it is important to identify your configuration. 
This to know which part of the manual is applicable. 


Refer to A3.3 Configuration overview , for determining a system 
configuration. 
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Figure 20 Main machine modules 


The main parts of the machine are as follows: 


Designation 


More detailed designation 


Pick and place 


Base A4.3.1 Base 
Board transport A4.3.2 Board Transport 


A4.3.3 Pick and place 


Trolleys 


A4.3.4 Trolleys and covers 


Vision 


A4.3.5 Vision 


XY robot 


A4.3.6 XY robot 


Fluxer 


Figure 21 Main machine modules 
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A4.3 Main parts, outlines 


In this paragraph an outline of the main parts will be given. 
More technical details can be found in the concerning tabs. 


A4.3.1 Base 


Figure 22 Base 


The base is the backbone of the machine and offers accommodation for controllers, 
electronics, wiring etc. The board transport, XY robot, trolley lift are mounted on 
the base. All electrical and moving components are safely placed behind protection 
covers. 


A4.3.2 Board Transport 
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Figure 23 Board transport 


The function of board transport is transporting boards through the machine, 
controlled by the transport controller. Board identification is supported. The board 
transport is a belt driven, front rail fixed, transport device for boards. It is divided 
into two sections; run-in and work-area. The transport direction is normally 
unidirectional (left to right) and the width is set automatically. 
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A4.3.3 Pick and place 


| & | 


= SIS 


Figure 24 Placement heads 


The function of the placement heads is picking components from feeders or trays, 
and placing them on boards. Each placement head is equipped with individual Z- 
height, RZ, impact and real-time force control. 


The placement heads are controlled by the placement head controllers. 
The maximum number of placement heads on a machine is 6. 
There are two types of placement heads: 


1. Placement heads DV (1) 

Component size up to 21 x 21 x 12 mm. 
2. Placement heads HA (2) 

Component size up to 45 x 45 x 46 mm. 
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A4.3.4 Trolleys and cover: 


a 


4022 593 50293 
08.03 


Figure 25 Trolleys and feeder banks 


1. 


Tray trolley 

The tray trolley is connected to the machine by the trolley lift during 
production. Power and signals are provided to the tray trolley via the electrical 
interface on the trolley lift. A tray trolley can hold up to 48 trays. 

The tray trolley is operated by foot switches. The tray trolley can hold multiple 
carriers. A carrier contains one or two trays that are selected or de-selected by 
the tray trolley controller. 


. Feeder trolley 


The feeder trolley is connected to the machine by the trolley lift during 
production. Power and signals are provided to the feeder trolley via the electrical 
interface on the trolley lift. A feeder trolley can hold up to 48 feeders of various 
types. The feeder trolley is operated by foot switches. 


. Feeder bank 


In most cases the feeder bank is permanently connected to the machine. Power 
and signals are provided to the feeder trolley via the electrical interface on the 
trolley lift. A feeder bank can hold up to 48 feeders of various types. 

The feeder bank is operated by a switch. 

Safety cover 

If no trolley or bank is provided, a safety cover must be mounted instead. 

The safety cover is operated by a switch. 


Several type of feeders can be mounted on a feeder bank or trolley. The feeder and/ 
or tray trolley can be exchanged including the feeders/trays that it contains. 
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A4.3.5 Vision 


Figure 26 


The vision system comprises BA (board alignment) (1) and component vision (2). 
Fiducials are used to improve the placement accuracy of the components on the 
boards. Their measured position is used to correct for the X, Y, and phi inaccuracy 
of the circuit pattern on the board, and for board stretch. Component vision is used 
to determine how a component is positioned with respect to its placement head. 
This information is incorporated in the position where the head is lowered for 
placement. Vision processes the image of the components, gives a signal to the 
process controller that the placement head is allowed to move to the placement 
position and, while the placement head is moving to the placement position, 
continues to process the images. 


A4.3.6 XY robot 


Figure 27 XY robot 


The XY robot consists of 3 axes, 2 for movements in Y direction and one for 
movements in X direction. Each axis is controlled by an amplifier. The amplifiers are 
controlled by an XY controller card placed in the process controller 
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The X axis has an interface which can carry a maximum of six placement heads and 
two board alignment (BA) cameras. 


A4.3.7 Additional modules 
A4.3.7.1 Setup verification system pro (SVS Pro) 


Figure 28 Setup verification system pro (SVS Pro) 


The machine supports setup verification. The setup verification system pro (SVS 
Pro) aids the operator in: 


e Setting up the feeder trolleys, feeder and component configuration off-line 
on the SVS Pro loading unit. 

e Maintaining a correct setup during production (SVS Pro will not allow 
production to start with incorrect setup and guides the replenishment of 
almost empty feeders). 

e Lot traceability using barcode identification of the reels to keep track of the 
selected components. 


For more information refer to the SVS Pro option manual. 


A4.3.7.2 Traceability 


Traceability is a tool to collect all production data. If necessary, you can use this to 
recall incorrect boards. The incorrect boards can be found with the traceability- 
data, using a front-end or by searching the files. 


Traceability is available in two products (in different of detail): 


1. Board traceability 
Board traceability combines SVS Pro and board identification into one, traceable 
dataset per board. That dataset contains information about the machine used to 
build the board, the identifier of the board (e.g. barcode), and the components 
used (ex. part number, vendor number, and lot number). 

2. Batch traceability 
Board traceability combines SVS Pro and board identification into one, traceable 
dataset per batch. That dataset contains information about the machine used to 
build the boards, all identifier of the boards in the batch, and the components 
used (ex. part number, vendor number, and lot number) in the batch. 
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A4.3.7.3 Hardware keys 


Some options are available via a software licence. All licences are encrypted in a 
hardware key. This is a 25-pin parallel port connector, connected to the system 
controller. 


Figure 29 Hardware key used for software licences 


Software licence Barcode triggered change over (BTCO KEY) 


Software licence (MIS KEY) 
Software licence Multi language ( MULTILANGUAGE KEY) 


Figure 30 Software licenses, overview 


See A6.3 Software licences, adjusting for using these keys. 
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A4.4 Architecture 
A4.4.1 Co-ordinate system 


Figure 31 Definition of co-ordinate system 


No. Directions Corresponding module Function: 
Transport Moves board in X direction 


Board width adjustment of transport 


XY Robot Moves placement head in X direction 


Moves placement head in Y direction 


Placement head Component picking and placing 


Rotating the component 


Figure 32 Transport and placement head directions 


M@ Accuracy 


Accuracy is the deviation at the lead-tip of a placed, ideal component with respect 
to fiducials on an ideal glass test board. Included are all offset- and incidental 
errors in the XY plane and all errors in the XY plane (observed at the lead tip) due 
to rotational errors. 
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A4.4.2 Power and Safety, survey 


A4.4.2.1 Power circuits 


The incoming power to the machine that ranges between 200 and 480 Volts AC (50 - 
60 Hertz) is converted by the mains supply unit to the internal voltage levels, 
necessary for the system: 


e 24V DC dual vision and placement heads HA, board transport, auxiliary 
feeding, vision and XY robot. 

e 44V DC dual vision and placement heads HA, board transport, auxiliary 
feeding. 

e 230 V AC (single phase) for process controller, system controller, trolley lifts, 
etc. 

e 400 V AC (3 phase) for the XY robot. 


More detailed information on power circuits and power distribution can be found in 
the description of the base (B) , board transport (C) and pick & place module (D). 
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A4.4.2.2 Safety circuits 


M@ Safety circuit, description 


The safety circuit’s main purpose is to ensure a safe state of the machine under all 
operating conditions. Depending on the state of several safety detection devices, 
motion control of moving machine parts is disabled or enabled. 


The safety circuit consists of two separate circuits: 
A. Safety sensing circuit 
B. Servo power activation circuit. 
Emergency Safety 44V 


stop interlocks detection 
buttons 


24V 
IN 


Safety 


relay (K6) 


OUT +400 V 
XY drive 


controller transport 


24V 
External 
output 


230V 


Figure 33 Simplified overview of safety circuit 


a) The safety sensing circuit consists of 24 V loop through the machine that can 
be interrupted by one of the emergency stop buttons or one of the safety 
interlocks. A closed sensing circuit enables the safety relay (K6) to switch. 


b) The servo power activation circuit provides power to the servo power relays 
located in the control supply unit. The safety relay switches 24 V to the 
motion controllers. The servo power relays enable power supply to the servo 
motors. 


4022 593 50293 Service Manual 
08.03 AX-201 A.6 


N 


SYSTEM Assembléon 
Chapter A4 OO 


M@ Safety circuit, components 


The safety circuit sensing part contains several safety detection devices. All of 
these devices influence directly the safety relay of the mains supply. 


Safety detection device Detected unsafe situation 
Phase guard relay (on machines with transformer). | Incoming 3 phase power supply not OK 


Safety interlock on the front cover. Front cover open 


Safety interlock on the rear cover. Rear cover open 


Safety interlock on each trolley lift. Trolley lift not in upper position 
Emergency stop buttons (2x) Emergency stop button pressed 


External safety circuit connection. External safety circuit interrupted 


Thermal sensor in mains transformer. Temperature of mains transformer too high 


44 Volts input check Machine damage 


Figure 34 Safety circuit, schematic 
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A4.4.3 Data communication 
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Figure 35 
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A4.4.3.1 


A4.4.3.2 


A4.4.3.3 


Synqnet communication 


Motion Motion Motion 
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Figure 36 Synqnet communication 


Bitbus communication 
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Figure 37 Bitbus communication 


CAN communication 


SVS Pro 
controller 


Interface board 
base 


Figure 38 CAN communication 


CAN communication is only applicable if the machine is equipped with SVS-Pro. 
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A4.4.3.4 Firewire communication 


Board 
Alignment 
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Alignment 


Camera Rear 
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System controller 


Figure 39 Firewire communication 
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A4.5 System principles and processes 


A4.5.1 Servo systems 
A4.5.1.1 Servo system principle 


In general, a servo system contains an electric motor which moves an object. 

The position of the object is tracked by an encoder, which is coupled to the motor 
axis. A control system receives the encoder information and accordingly sends 
signals to an amplifier which drives the motor (see Figure 40). 


moved to 
position X 


coupled encoder 


Figure 40 General principle of a servo system 


The servo motor’s encoder can be a rotary encoder or a linear-scale encoder. In 
most applications, rotary encoders are used. 
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A4.5.1.2 Rotary encoder principle 
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This encoder consists of a disk with a large number of position markers, an index 
marker and three sensors (see Figure 41). 


sensor LED 


position markers 


index marker ete S 
marker disk 


motor 


marker disk 
coupled with 
motor axis 


Index sensor 
decoder 


sensor B sensor A 


sensor A 


4 logic transitions sensor B 


per decoder line 


Index sensor 


Figure 41 Principle of a rotary encoder 


As this encoder uses a light source and photo detectors, it's called an optical 
encoder. It generates an output signal as the encoder disk rotates. The disk passes 
between a light source and photo detectors. The number of position markers (“light 
windows”) on the disk determines the number of on-off cycles of each output 
during a revolution. The detectors are arranged such that the two output signals 
(from sensor A and sensor B) are shifted in phase 90. With these two signals the 
system is able to determine direction. A once-per-revolution index signal is 
provided for establishing a home or zero position upon power up. 


The electronic circuitry in the decoder counts the pulses from the encoder to 
determine the position of the motor. A homing action is required once to determine 
the starting position from which each new position can be determined counting the 
‘increments' (pulses) along. The two 90° phase-shifted signals allow the decoder to 
count up when rotating in one direction and down in the other, thus always 
remembering the absolute position of the system as long as power is applied. There 
are four logic transitions per cycle, which provide four times the resolution over the 
number of position markers. 


Determining the number of pulses per time unit gives information about the 
velocity of the motor. This enables the system to regulate velocity but also 
acceleration and deceleration. 
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Linear encoder principle 


Linear encoders are present in the XY robot. These encoders are scales that contain 
precise slits (grating) and in the centre of the scale a 'zero-pulse’. Pulses are 
generated by an optical reader runs near the glass ruler. 


The homing action determines the end of the work area position and runs to the 
centre zero pulse. Herewith positions in the work area are determined. 


Condenser 
|lens 


Light source 


Grating period 


Scanning 
reticle 


| Photovoltaic 
cells 


Reference mark 


Figure 42 Example of the linear-encoder principle 


SMEMA 


SMEMA stands for Surface Mount Equipment Manufacturers Association. 


This is a standardized link between SMD-handling machines that are placed 
together in one production line. 


The AX-201 complies with these SMEMA standards: 
@ SMEMA-connection 


The SMEMA, SMEMA X1 and SMEMA X2 connectors are located on the board 
transport. The SMEMA-I/0 is handled by the transport controller. 


Figure 43. SMEMA connectors on board transport 
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A4.5.3 Board markers 
A4.5.3.1 Fiducials 


The machine makes use of vision to recognize fiducials and artwork on a board. 
Fiducials and artwork are used to define the exact location of a board in relation to 
the machine coordinate system. This information is used for accurate component 
placement. 


Fiducials are dedicated markers of a pre-defined shape. 


Each board contains a number of fiducials. These are artwork markers of which 
shapes and nominal positions are defined in the placement program. 


These fiducials are read by the BA camera, and the results are sent to the placement 
controller. 


From the should be-data (from the placement program) and the as is-data (as 
measured by the BA camera), the placement controller calculates an offset (X,Y), 
rotation (RZ) and possibly stretch/shrink of the artwork. The placement controller 
uses this to enhance accuracy by calculating the corrected placement coordinates to 
be sent to the robot. 


A4.5.3.2 Acceptance criteria for fiducials 


The fiducial detection and localization process can be divided in five steps. 
Rejection of the fiducial can occur in each of these steps for reasons specific to that 
step. 


The detection process consists of the following steps: 


Board Criterion Remarks 


Find the best illumination | First board | - Sufficient contrast The illumination setting found 
setting for the fiducial at | of a batch. here will be used for the next 
the nominal location. boards. 


Find the shape of the First board | - Supported shape (see below). The shape found here will be 
fiducial (Only when there | of abatch. | - Fiducial at the correct position. used for the next boards. 

is no Gerber-file data - Sufficient contrast for consistent edge 
available). detection. 

- Fiducial sufficiently separated from 
surrounding features. 

- More than 80% of the edge was detected. 


Find the fiducial on it's - Fiducial is at its nominal location. 
nominal location + ; - Contamination on the board. 
approx. 2mm. 


Find the size + 0.1 mm - Measurement is stable (Repeated 
and the center of the ; measurements give equal results). 
fiducial. 


Match the fiducial to other - Center of the fiducial is at its nominal 
fiducials on the board. ; location in relation to previously measured 
fiducial(s) on the same board. 


Figure 44 


The detection algorithm looks for the edges of the fiducial. This has important 
implications for the detection process. A fiducial with rough or jagged edges stands 
a greater change of rejection, even if the surface dimensions appear to be correct. 
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Summarizing, the fiducial must have the following properties to be accepted by the 
machine: 


M@ The fiducial shape must be according to the AX-201 specification: 
@®OoHOe@o"5*7At 


M@ The fiducial must show sufficient contrast in relation to its background. The 
machine sets the illumination mode for optimal contrast. Fiducials should in all 
cases have optical contrast (>30%) with the board (light fiducial on dark board 
or dark fiducial on light board). 


M@ The fiducial must be less than approximately 2 mm in X and 2 mm in Y from its 
nominal location. 


M@ The fiducial must be at least 0.1 mm from the neighboring features. 
For the size counts: 0.3 mm < fiducial size < 3.0 mm. 


freespae | y 0.1mm 


fiduda ... 


M@ The fiducial must be at the correct distance from other fiducials on the board. 
The correct distance is calculated from the data in the placement program. 


@ In Local Artwork Recognition a maximum of 2048 fiducials can be defined. 
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Artwork 


Artwork is a part of the board design and can be via's, pads, traces etc. 


During normal operation these vision measurements are running on the background 
and are not visible for an operator. In case of trouble shooting a vision interface is 
available to manipulate and test vision data 


oe 
TELE-SCOPE 
INPUT CIRCUIT e 
e 
SEETRAX RANGER 2 b4 [ 
lz o—t 5 ne 


I 
l 
I 


| PAUL STENNING 
7, (Cc) 1993 
Figure 45 Artwork example 


As board reference also pieces of artwork can be defined. These artwork pieces must 
have enough free space clearance (> 0.1 mm). 


Badmarks 


Badmarks (a) are used to inhibit the placement of components on particular circuits 
on a board. For instance, badmarks can be put on particular circuits by an operator 
when these circuits are considered to be of bad quality. In this way, waste of 
(expensive) components is prevented. 


The following badmarks can be recognized: 


a a 


Figure 46 Badmarks, examples 


Badmarks (a) 
Black or white sticker, of fiducial type, > @ 1 mm, < @ 3mm 


Black marks to be dark on light background or white marks to be on a dark 
background. 


Max. number of badmarks | < 2048 


Figure 47 Badmark definition 
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Software 


Software description 


Operating software 


The operating software for the system controller and process controller is Windows 
XP. Installing operating software, see B8.3 Operating software, installation 


Multi language licence 


The application software supports multi language: all GUI screens, errors and 
helptexts. 


The multi language functionality has to be enabled by a software licence. 


For general information about software licences A4.3.7.3 Hardware keys . 
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Figure 48 Control system architecture 


System controller 


The system controller coordinates the activities within the machine. It interacts 
with the process controller on a per board basis. The process controller executes the 
placement process. The system controller monitors the boards in the machine and 
initiates a change-over when required, this is based on orders entered by the 
operator or by process controller. 

The system controller monitors the current machine set-up and checks it against 
the required set-up (as indicated in the data from PPS). 


The main tasks of the system controller are: 


M@ Providing a user interface. 
M@ Interfacing with SVS Pro controller. 
M@ Interfacing with production control system. 
M@ Managing data sets: 
e Machine set-up. 
e Manufacturing performance data (basic and extended MIS). 
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e Maintenance data. 

e Calibration data. 

e Vision files. 

e Placement programs. 

e Accuracy verification. 

Managing orders. 

Identifying boards that enter the machine. 
Perform (automated) change-overs. 

Validate machine set-up. 

Control synchronisation between board transport and placement (once per 
board). 

Provide assistance in error recovery. 

Provide maintenance and service functions. 
Support system calibration procedures. 
Support of off-line machine documentation. 


Process controller 


The Process controller executes the placement program. It operates independently 
from the system controller during the placement on one board. 


When the board is complete, interactions with the system controller take place. 
When an error situation occurs that cannot be handled autonomously, the process 
controller requests assistance from the system controller. The process controller also 
functions as gateway for some functions on the feeder controllers (e.g. related to 
component verification) and the transport controller. 


The process controller is responsible for: 


@ Execution of the placement process on a per board basis. 

M@ Providing automatic error recovery strategies. 

M@ Coordinate the synchronisation between various controllers. 
M@ Coordinate the synchronisation between the XY robot axes. 
M@ Short term on-line calibration of the machine. 

@ Control hardware through subordinate controllers. 
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CHAPTER A5 System troubleshooting 
A5.1 Troubleshooting work flow 
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A5.1.1 Error and help on error 


Assembléon 


The graphical user interface of the application software gives error- and help texts. 
The information in the help text guides the user through the most likely error 
causes and advised actions to solve the error situation. When the troubleshoot 
process reaches the point where defective hardware is a possible error cause, the 
user is guided towards the diagnostics toolbox when applicable. Using the toolbox, 
hardware failures can be diagnosed further. If no tools are applicable, the user is 
guided towards the extensive troubleshoot information in the service manual. 
Manuals are available on-line via the help menu. 


Module 


Orientation of the object out of range Skip action 


Error: Failed to align component 800198 
Process 


= nr 


CG © 
3:00:40 PM Error AX5A_R120_Nokia104_CO60: 


Module 
Failed to align component from feeder 3 lane 1 trolley 2. Retry 


Deseription Retry all 


Orientation of the object out of range Skip action 


Deseription: 


‘The Laser align module could not recognize the component. 2 | 
= Most likely error cause: Diagnostics... 


‘The component dimensions are incorrect. 


Error: Failed to align component 


B:00198 
Process 


Abort 


Camera view 


wv Print... 


6729005 | setings | administrator 
Assemblcon om — Eat 10) 
3 enor AXEA_RIPD_Nolit04_co8e PEE 
Cy 


TANS 


» List MODULE 


« Descriptior 


» Help text 


The help text provides the error cause, information and advice on howto solve the selected 
error. 


General purpose 


The purpose 
most likely soluti 


n table 


Settings 
4:40:10PM Paused 


Help on screen: Alarms - Error 


of the ‘Alarms - Error’ 
jons. 


Main Screen Help 


screen is to view all errors present on the machine and their 


‘The module numbers that have the status error are listed. Select the module on which to 
view error information. 


‘The description table consists of all errors corresponding to the selection you made in the 
list MODULE. 


Make a selection in the table to get the help text on the error. 


AXSW2C16W2_R140_LAR_ct 


Start 


4 | a 
Alarms Help 


| Ol) me) + angi ce) 2 | Ol) we) + | ane 

FIGURE 51 Error and help information screens. 

Context sensitive error texts (1) and help texts (2) are provided with all errors. 

The help texts are meant to be read in order: 
c) Utilities monitor errors. 
d) Process errors (transport, pick and place, setup verification, data, program, 

system calibration). 
e) Machine errors (motion, laser, vision, general). 
REMARK: The help texts are also represented in the ‘Online Help Archive’, present on 


the AX-201 documentation CD, for reference. 


When the help text refers to the diagnostics toolbox, selecting the ‘diagnostics’ 
button (3) switches to the toolbox environment. 


When the help text refers to the online documentation, selecting ‘help’(4) and 
‘online documentation’ (5) switches to the online documentation menu. 

For more information, read chapter 10 in the User Reference Manual. (Screenshot of 
the Error/Warning screen, with indicators of each item.) 
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Problem 


1/0 signals to and from 
+ Lamp post 

* Safety circuit 

+ Air supply 

+ Auxiliary feeding 

* Verification tool. 


Maintenance & service tool, 

tab DIO. 

Note: These I/O signals can also 
be checked on the I/O module in 
the control supply unit. 


location 


Shortcut on the 
ASC desktop 


Assembleon SYSTEM 
Chapter A5 
A5.1.2 System failure dialogue 
If there is no on-screen help available about the root cause or machine status: 
e Consult the logging files, see A5.1.11 Logging . 
e Consult A5.1.8 Machine status check . 
Suspicious modules can be checked is with software tools, see A5.1.2.1 Trouble- 
shooting on module level 
A5.1.2.1 Troubleshooting on module level 


Reference 
A5.1.6.5 Digital 1/O function test 


Board transport 


+ Functionality 


Tip tools 


Shortcut on APC desktop 


A5.1.3 TIP tools 


* Communication with the APC 


Bitbus test tool 


Shortcut on APC desktop 


A5.1.4 Bitbus communication 
check 


Placement head HA 


+ Functionality 


Tip tools 


Shortcut on APC desktop 


A5.1.3 TIP tools 


* Communication with the APC 


Bitbus test tool 


Shortcut on APC desktop 


A5.1.4 Bitbus communication 
check 


Placement head DV 


+ Functionality 


Maintenance & service tool, 
tab DV heads 


Shortcut on ASC desktop 


A5.1.6.4 Placement head DV 
function check 


* Communication with the APC 


Maintenance & service tool, 
tab Synqnet 


Shortcut on ASC desktop 


A5.1.6.2 Synqnet function check 


Vision 


+ Functionality 
* Communication with the ASC 


Topology browser (Camera test 
tool) 


Shortcut on ASC desktop 


A5.1.7 Vision hardware test tool 


XY robot 


+ Functionality Maintenance & service tool, Shortcut on ASC desktop A5.1.6.3 XY robot function check 
tab XY robot 
* Communication with the APC Maintenance & service tool, Shortcut on ASC desktop A5.1.6.2 Synqnet function check 
tab Synqnet 
Tray trolley 
+ Functionality Tip tools Shortcut on APC desktop A5.1.3.5 Tray trolley, testing via 
TIP tools 
* Communication with the APC Bitbus test tool Shortcut on APC desktop A5.1.4 Bitbus communication 
check 
SVS Pro 
+ Functionality, Communication aSC Command prompt, Shortcut in ‘Start’. A5.1.5 SVS Pro - process 
with SVS Pro on RS232 Hyperterminal controller, communication check 
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A5.1.3 TIP tools 

A5.1.3.1 TIP tools, start up procedure 
V7 
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NOTE: Make sure that the correct logoff procedure is performed whenever you have 


been logged on to the system. 


1. Start up TIP tools 


e Power up he machine. 

e Wait until the Windows XP desktop appears. 

e Stop the dialogue box ‘Start controller’ in the 
task bar. 

(Connection to APC must proceed) 

e Start ‘Remote desktop’ icon on desktop. 

e Logon as user in the process controller: User 
name is ‘user’ with password ‘user’ (password is 
completely lower case). 

e Start icon ‘Start Process TIP tools’ 

e Start icon ‘TIP tools’ 

e Type: get programs.tip 
Function tree is visible now. 

e Select: option A - S. 


A5.1.3.2 TIP tools, logoff procedure 


1. Log off TIP tools 


e Select ‘S! 

e At prompt >>> type: exit 

e After using the TIP tools double-click on <Kill 
APC Processes> to stop all running process 
controller processes. 

e Shutdown the process controller and system 
controller by double-click on <power-down>. 
This icon is located on the system controller. 

e Re-start the machine. 
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A5.1.3.3 Board transport, testing via TIP tools 


e Start up TIP tools, see 
weoee TEST TRANSPORT-BELT MOTORS xxx 


Select SPEED. (mm/sec)! Select DIRECTION. seoewe TEST MENU TRANSPORT SENSORS + SMENA xxxxx 


fA -- RUN-IN. | fi -- ACM-IN. (35@)1] =A -- FORWARD. A -- Test TRANSPORT-LIGHT-SENSORS manual. 


B -- ACH-OUT. (358) B -- BACKWARD. B -- Test TRANSPORT-LIGHT-SENSORS automatic with a PCB. 


C -- TRANSFER-BOARD. 550) C -- Test SMEMA-IN and SMEMA-OUT. 
D - Test SMEMA-IN. 
D -- POSITION-BOARD. ¢ 20) E -- Test SMEMA-OUT. 


E -- STOP. ¢ @® 


B -- WORK-AREA. 
8 -- SPEED CHECK. 
@ -- EXIT. 


RUN-IN motor STOPPED. 
WORK-AREA motor STOPPED. 


; @ -- EXIT. 


MAKE A SELECTION. MAKE YOUR CHOICE ---> 


veers TEST MENU LIFT-UNIT  *x0x% 


A -- Test LIFT-UNIT ZERO-COARSE Epd. fl -- Test TRANSPORT-HOME function. 


B -- Test LIFI-UNIT HOME function. B -- Test TRANSPORT-WIDIH-ADJUSTMENT ¢ ABSOLUTE >. 


CG — Test LIFT-UNIT UP/DOWN. C -- Test TRANSPORT-WIDTH-ADJUSTMENT ¢ RELATIVE ). 
D -- CALIBRATE LIFT-UNIT. 


P -- PURGE FLASH-PROM. 


-- RIT. @ -- ERIT. 


MAKE YOUR CHOICE ---) MAKE YOUR CHOICE ---) 


sexeee AUTOMATIC TEST GREEN and YELLOW LED'S «xxx seenee ENCODER-TEST RUN-IN * WORK-AREA = 4x 


RUN-IN: (Backw = pos.) — WORK-AREA: (Backw = pos.) 
TRANSPORT a 


CONTROLLER DESIRED POSITION: DESIRED POSITION: 
REAL POSITION: REAL POSITION: 


TRACKING WARNINGS: TRACKING WARNINGS : 
MAX. ZERO DRIFT LEVEL: MAX. ZERO DRIFT LEVEL: 
POWER DIPS: POWER DIPS: 


--) GREDN LED = ON 
=) veutby LED = ON 


PRESS (GUNALE 10 STOP. PRESS GUVAKG 10 STOP. 


seme ENCODER-TEST WIDTH-ADJUSTMENT * LIFT-UNIT **x¥* seeoee ENDURANCE TEST MENU TRANSPORT AND LIFT-UNIT xxx 


WIDTH-ADJUSTMENT: (Narrow = pos.) fA -- Test TRANSPORT: PCB from RI to WA and back. NO LIFT-CLAMP. 
B -- Test TRANSPORT: PCB from RI to WA and back. LIFT-CLAMP. 
DESIRED POSITION: 


REAL POSITION: C -- Test LIFT-UNIT UP/DOWN. 
D -- Test TRANSPORT-BELTS. 
TRACKING WARNINGS : 


MAX. ZERO DRIFT LEVEL: 
POWER DIPS: 


LIFT-UNIT: CUP = pos.) 


DESIRED POSITION: 
REAL POSITION: 


TRACKING WARNINGS : 
MAX. ZERO DRIFT LEVEL: 
POWER DIPS: 


{? ATTENTION ¢? WHEN THE LIFT IS DOWN IT MAY COME UP. IS THIS ALLOWED? Y/N. MAKE YOUR CHOICE ---> 


A5-00007.fm 
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xeewee MENU PRICTION-TESTS. exe 


(...) A -- CHECK ONE COMPLETE CYCLE RUN-IN BELT. 
(,..) B -- CHECK ONE COMPLETE CYCLE WORK-AREA BELT. 


D -- EXECUTE OPTION A-B ONE BY ONE. 


(,..) E -- CHECK LIFT-UNIT ALONG A STROKE FROM: 1) Z=@ 10 Z=-51 nn. 
2) Z=-S1 10 Z=-12 mn. 


(...) F -- CHECK TRANSPORT-WIDTH ALONG A STROKE FROM 5@ UP 10 468 nn. 
@ -- EXIT. 


MAKE YOUR CHOICE © ---) 


e Log off TIP tools, see A5.1.3.2 TIP tools, logoff procedure 


A5.1.3.4 Placement head HA, testing via TIP tools 


e Start up TIP tools, see A5.1.3.1 TIP tools, start up procedure 


voeee MAIN TEST-MENU HEAD-HANDLER %#xxx 


A.86 


TRP 


fA -- Test the VALVES. 
B -- Test GREEN and YELLOW Led. 
C -- Test Z-MOTOR. 

D -- Test PHI-MOTOR. 


E -- Test Z-FORCE CONTROL-UNIT. 
F -- Execute VACUUM Measurement. 


G -- Monitor FIRMWARE-Version. 
H -- CHANGE CONFIGURATION. 


I -- ENDURANCE-TESTS. 
J-- 


HEAD-2 HEAD-3 


IN CONFIG.| IN CONFIG. 
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(Signals and Movements) 
(Signals and Movements) 


HEAD-4 H-DRIVE 


wewee TEST ALL VALVES xxxxx 


A -- SWITCH ON OPEN-GRIPPER VALUE. 

B -- SWITCH ON VACUUM VALUE. 

C -- SWITCH ON BLOWER VALVE. 

D -- SWITCH ON RELEASE-TOOLBIT VALVE. 


E -- AUTOMATIC ON/OFF OPEN-GRIPPER VALVE. 

PF -- AUTOMATIC ON/OFF VACUUM VALVE. 

G -- AUTOMATIC ON/OFF BLOWER VALVE. 

H -- AUTOMATIC ON/OFF RELEASE-TOOLBIT VALVE. 
CACTIVE NOW = HEAD-1) 


@ -- RIT. 


§ -- SELECT HEAD. 


MAKE YOUR CHOICE --> 
xewex TEST Z-MOTOR xxx 


A -- HOME HEAD-1. 
B -- MOVE HEAD-1 10 Z-SAFE-POSITION <EPD). 
C -- MOVE HEAD-1 UP/DOWN. 


D -- FIND IMPACT-POINT HEAD-1. 
E -- ENCODER CHECK HEAD-1. 
F -- SHOW/CHANGE STATE HEAD-1. 


8 -- SELECT HEAD. CACTIVE NOW = HEAD-1) 


@ -- EXIT. 


MAKE YOUR CHO 
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xemee TEST PHI-MOTOR xxx 


A -- HOME HEAD-1. 
B -- MOVE PHI HEAD-1 LEFT/RIGHT. 


C -- ENCODER CHECK HEAD-1. 
D -- SHOW/CHANGE STATE HEAD-1. 


$8 -- SELECT HEAD. CACTIVE NOW = HEAD-1) 


A -- GRIP TOOLBIT HEAD-1. 

B -- RELEASE TOOLBIT HEAD-1. 

C -- EXECUTE VACUUM MEASUREMENT HEAD-1. 

D -- EXECUTE VACUUM MEASUREMENT ALL CONFIGURED HEADS. 


8 -- SELECT HEAD. (ACTIVE NOW = HEAD-1) 


MAKE YOUR CH 


weewee MAIN TEST-MENU HEAD-HANDLER %#xx* 


fA -- Test the VALVES. 

B -- Test GREEN and YELLOW Led. 

C -- Test Z-MOTOR. (Signals and Movements) 
D -- Test PHI-MOTOR. (Signals and Movements) 


E-- Test Z-FORCE CONTROL-UNIT. 
F -- Execute VACUUM Measurenent. 


G -- Monitor FIRMWARE-Version. 
|H == CHANGE CONFIGURATION. | 


/ ~~ ENDURANCE-TESTS 


1] = ADD A HEAD TO THE CONFIG. 4 = REMOVE A HEAD FROM THE CONFIG. f= STOP. 
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_——————————————————————————————————————————e 
wee MEASURE Z-FORCE «xx 


A -- RELEASE TOOLBIT HEAD-1. 
B -- CHECK Z-FORCE SENSOR HEAD-1. 


§ -- SELECT HEAD. ACTIVE NOW = HEAD-1) 


f -- START ENDURANCE Z-MOTOR HEAD-1. 

B -- START ENDURANCE PHI-MOTOR HEAD-1. 
C -- START ENDURANCE Z+PHI-MOTOR HEAD-1. 
D -- STOP ENDURANCE Z-MOTOR HEAD-1. 

E -- STOP ENDURANCE PHI-MOTOR HEAD-1. 

F -- STOP ENDURANCE Z+PHI-MOTOR HEAD-1. 


G -- RESET DIAGNOSTICS OF neath, 
H -- SET SPEED FACTOR. (default =108/) 
W -- SET WAIT-TIME BETWEEN TWO MOVES. 


R -- REMOVE TOOLBIT. 
8 -- SELECT HEAD.  <ACTIVE NOW = HEAD-1) 
U -- UPDATE DIAGNOSTICS. 


Z-TRACKING WARNINGS. . = 
PHI-TRACKING WARNINGS : 
Z-ZERO DRIFT LEVEL. ..: 
PHI-ZERO DRIFT LEVEL.: @ 


NR. OF POWERDIPS : @ -- RIT. 


e Log off TIP tools, see A5.1.3.2 TIP tools, logoff procedure 
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A5.1.3.5 Tray trolley, testing via TIP tools 
e Start up TIP tools, see A5.1.3.1 TIP tools, start up procedure 


C - FDR Test Program. T - Tray trolley commands Select section 
N - New controller A - Purge flashprom 

B - Read all parameters from flashprom 
C - Reset all parameters in flashprom 
D - PID parameters lift to flashprom 
E - PID parameters puller to flashprom 
F - PID parameters snap-in to flashprom 
G - Movement classes to flashprom 
H - Diagnostics to flashprom 
I - Offset parameters to flashprom 
J - Calibration parameters to flashprom 
0 - exit 


C - Calibration A - Calibrate lift offset 
B - Set lift / puller / snap-in offset manually 
D - Write pitch / lift / free position 
E - Write hook / park / lock position 
F - Write eject / hook zero / - position 
G - Write pick / eject / - position 
H - Write level zero / pick / - position 
R - Read position from flashprom 
S - Select servo, O=lift / |=puller / 2=snap-in 
U - Update real position 
W - Write positions to flashprom 


M - Maintenance and Service D - Display sensor state 
I - Initialise trolley 
L - Move lift to selected tray: |=slide / 2=hook / 3=eject 
P - Move puller: |=pick / 2=lift / 3=park / 4=hook / 5=eject 
S - Move snap-in: |=free / 2=lock 
T - Tray selection 
V - Verify sensor adjustments: |=zero sensors / 
2=carrier in store / 3=safe on lift 
X - Shutdown trolley 
0 - exit 


E - Endurance A - Start endurance all 
B - Start endurance lift 
C - Start endurance puller 
D - Start endurance snap-in 
P - Set servo endurance positions 
R - Reset diagnostics 
U - Update diagnostics 
S - Set speed factor 
0 - exit 


S- Servo A - Lift amplifier on 
B - Puller amplifier on 
C - Snap-in amplifier on 
M - Movement class menu 
P - PID Menu 
R - Read servo positions 
U - Update servo diagnostics 
S - Set speed factor 
0 - Exit 


X - Extra Tools C - Check Z-level 
S - Sensor test 
B - Between test 
F - Full load test 
J - Eject all carriers 
E - Endurance mode 
K - Component class 
W - Write contents of flash to file 


e Log off TIP tools, see A5.1.3.2 TIP tools, logoff procedure 


Service Manual 4022 593 50293 
A.88 AX-201 08.03 


A5-00007.fm 


A5-00007.fm 


Assembléon SYSTEM 
__- | Chapter A5 


A5.1.3.6 Process controller, software and hardware check via TIP tools 


For basic checks on the software and hardware of the process controller, a tipscript 
(aitcheck.tip) has been made. 


1. Start-up TIP tools 


e Logon to the system as ‘Administrator’. 

e Wait until the process controller Status window is disappeared 
(This means the process controller is booted) 

Note: If it takes longer than 5 minutes for the process controller Status 
window to disappear it is possible that the process controller booted 
before the boot procedure of the system controller was finished. 

In that case one could also continue to the next step. 

e Double-click on <VNC APC> on the desktop to start the Vne program 

e Wait until the desktop of the process controller becomes visible. 

Note: If the program could not connect to the process controller it will give 
a warning. This means the process controller is probably not booted 
yet, wait a few seconds and try again. 

e On the desktop of the process controller double-click on <Start aPC 
processes for TIP>. This will start only those processes that must run 
for the use of the TIP tools. 

e On the desktop of the process controller double-click on <TIP tools> to 
start the TIP tools. 

e Enter: get aitcheck 

e Enter: Thw_ok or Thw_endurance. 
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A5.1.4 Bitbus communication check 


Tray trolley operations are controlled by a Bitbus communication protocol. 


For the Bitbus controller, the tray trolley controller is a communication ‘node’ with 
a fixed address. The address is linked to the physical position of the node in the 


machine. 


Placement head front left 


Placement head front right 


Placement head rear right 


Placement head rear left 


Feeding 1 (front left) 


( 
Feeding 2 (front right) 
( 


Feeding 3 (rear right) 


Feeding 4 (rear left) 


Board transport 


Bitbus card in process controller 


FIGURE 53 Bitbus nodes 


To debug Bitbus communications, a software tool called 'Bapimon' is available, 
which is located on the APC. 


To use this tool: 


e Start ‘Bapimon’ from the remote desktop 
(or go to APC DATA (D:) user/aPc/exe/bapimon.exe). 


BapiMon - [bapimon.xml] — |= xX 
File Net Info 

Board: x Node: 255 Task: |GBS Y 

COMmand: GBS_GET_NODE_INFO v 


Description of datato send: No data. 


Data format: 


Send data: 


RESponse: No Error. 
Description of reply data: Node information. 
Reply hex: 69 38 30 34 34 20 32 3111 14000000 


BAPI status: 


FIGURE 54 Bitbus communication check 


Enter hex bytes like C2 A3, 123D for decimal, 01001011B for binary data bytes, “anf 


No Error. 


No format. 


A5-00008.fm 


1. Enter node number to test. 
2. Send data to check response from node. 
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A5.1.4.1 Bitbus, search net 


Search Net is useful to scan all connected nodes quickly. Communication with all 
possible nodes attempted; all proper communicating nodes are listed. If a node fails 
to show on the list, this node is not present, or the communication lines / node 


NOTE: 


4022 593 50293 
08.03 


needs to be checked. 


Net Info 
Search Net 


Setup 


Linetest ae 

Set node parameter [asuso_ >| 
Change speed 
Download Action 


001: 18044 ¥2.1 MsgLen=20 2 | 
002: 18044 V2.1 MsgLen=20 
009: 18044 ¥2.1 MsgLen=20 
016: 18044 V2.1 MsgLen=20 


255: mCATV2 V3.6 MsgLen=255 


sa i a 
Exit | 


FIGURE 55 Bitbus, search net 


1. Select ‘Search Net’. 
2. All found nodes listed (all OK in example). 


The displayed report is configuration dependant. 
If no tray trolley is configured, the feeder sections will not be recognized. 
If there are problems with the bitbus nodes the report shows strange values. 


M@ Possible root cause: 
e Cable damage. 
e No locking function of the connector on the controller board: replace 
connector. 
e Defective controller board. 


Defective bitbus card (in this case no node will be found at all). 
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A5.1.4.2 Bitbus, line test 


Line test can be used to check e.g. for bad connectors and cable faults. Continuous 
communication with the selected node is started and communication errors are 
counted. While manipulating the cables and connectors, bad connections can be 
identified. 


H 1 Setup 
Linetest nail a 
Stnode parameter P=] [ 


Change speed Test method 
Download 


I Single shot 


FIGURE 56 Bitbus, line test 


1. Select 'Linetest' and select the node to be tested. 
2. Conscious testing of communication with selected node. 
3. Errors occurred. 
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A5.1.5 SVS Pro - process controller, communication check 


1. Test the internal network connection 


e Select ‘power down’ user interface. 


e Select 'Remote desktop' on the system controller (ASC). 


e Log on as 'User' with password User’. 
e Open a 'command prompt. 
e Type in 'Ping 192.168.1.32' and select ‘Enter’. 


* If the connection is OK, there will be a reply from the SVS-Pro 
controller. Continue with step 2. Test the RS232 connection . 

* If there is no reply; Check the connection between SVS-PRo 
controller X63 and process controller (APC) , see B5.3.2 


Controllers, connections 


e The connection between process and system controller is OK after 


starting the 'Remote desktop’ 


2. Test the RS232 connection 
e Select ‘Remote desktop’ on the system controller (ASC). 


e Log on as 'User' with password 'User'. 


e Check if on the desktop of the process controller (APC) the 'VNC' short 
cut is present, or if the VNC folder is present in C:\apc\programfiles. 
* If Yes, continue with step 4. Test the connection ., 
* if No, go to 3. Map the C: drive of the SVS-Pro controller 


3. Map the C: drive of the SVS-Pro controller 


e Open Windows explorer. 

e Select' Map network drive. 

e Fill out '\\192.168.1.32\C$' in the map 
network drive window. 

e Select ‘Finish’. 

e Select on the SVS pro controller the c:/program 
files/VNC folder 

e Select 'Copy’. 

e "Go to the c:/aPC/programfiles folder on the 
process controller (APC). 

e "Select ‘Paste’. 


4. Test the connection 


e If the folder is present; Create a short-cut on 
the desktop of the process controller (APC) 
from the 'VNC Viewer.exe' file. 

e Double click on the 'VNC' short cut on the 
process controller (APC) desktop 

e Fill out 'SVSPro' in the 'Connection details’ 
window 

e Select OK. 

e Fill out password; "a" 

e Select OK. 


Map Network Drive 
Windows can help you connect to a shared network folder 


and assign a drive letter to the connection so that you can 
~~ access the folder using My Computer. 
— 
poner | 


Specify the drive letter For the connection and the folder 
that you want to connect to: 


Drive: U: v 


Falder: | 1\192.168.1.92\c8] 


Example: \\server\share 


| Reconnect at logon 


Connect using a different user name. 


Sign up for online storage or connect to a 
network server, 


Connection details xX 


RE wicserver: [sve] —s—=<“t*~*s*s*~—SYS*d 
Use host:display Cancel | 
e.g. snoopy:2 - 
(Display defaults to 0 if not _ Options... | 


Note: A remote desktop connection is made from the process controller 


A.94 


(APC) to the SVS Pro controller. 
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e Select 'Start'-'Programs'-'Accessories'-'Communications' ‘HyperTerminal’ 


on the SVS Pro desktop. 


Be sure to select the "Start" on the SVS Pro desktop, not the ‘Start’ on 


the system controller (ASC) desktop. 


Select 'File' and 'New connection' in the hyperterminal window. 


Give a name to the new connection. 

Select 'OK’. 

Select 'COM1' in the 'Connect To' window. 
Select 'OK’. 

Fill out the 'Output parameters’ in the 'COM1 
Properties' window. 

Select 'OK". 

Select "Call" in the Hyperterminal window. 
Go to the system controller (ASC) desktop to 
open a hyperterminal. 

Select 'Start'-'Programs'-'Accessories'- 
‘Communications'-'HyperTerminal' on the 
system controller (ASC) desktop. 

Select 'File' and 'New connection’ in the 
hyperterminal window. 

Give a name to the new connection. 

Select 'OK’. 

Select 'COM3' in the 'Connect To' window. 
Select ‘OK’. 

Select "Call" in the Hyperterminal window. 
Type in any text characters. 

The hyperterminal session on the SVS Pro will 
show characters if the connection is OK. 
Type in the SVS Pro Hyperterminal session any 
text characters. 

The hyperterminal session on the system 
controller (ASC) will show characters if the 
connection is OK. 


Note: If the characters are not presented; check the 
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see B5.3.2 Controllers, connections 
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Connect To 


Enter details for the phone number that you want to dial: 
Country/region: 


— 


Area code: 


Phone number: 


Connect using: COM1 v 


COM1 Properties 


Port Settings 


Bits per second: | 
Data bits: 
Parity: 
Stop bits: 


Elow control: 


Restore Defaults 
OK Cancel Apply 
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A5.1.6 Hardware maintenance & service tool, overview 


Assembleon 


The hardware maintenance & service tool consists of four different functions: 


e Synqnet function check 


The Syngqnet tool is used to check communication between the XY controller 
and the motion amplifiers (XY drive), the placement head DV controllers (if 
present) and the Digital I/0. 


e XY robot function check 


The XY robot tool can be used to check the XY robot functionality, including 
the status of the amplifier and encoder of each axis. 
e Placement head DV function check 
The placement head DV tool can be used to check the placement head DV 
functionality, including the pneumatic functions of the Z-slides and the 
motors and encoders of the placement heads. 


e Digital I/0 function test 


The digital 1/0 tool displays the I/0 status similar to the I/O hardware in the 
control supply unit. It can also be used to set actuators connected to the 
output modules in the control supply unit. 


A5.1.6.1 Hardware maintenance & service tool, start-up 


Start the hardware maintenance & service 
tool 


Power down the machine. 

Power up the machine. 

As soon as the ‘Autostart’ pop-up screen 
appears, close this screen in order to prevent 
the control software to start up. 

Wait until the system controller (ASC) desktop 
appears, and the pop up screen (APC status 
window) shows ‘Finished firmware validation 
and downloading’. 

Close the pop up screen. 

From the ASC desktop, double click on the 
‘Hardware Maintenance & Service’ shortcut. 

e Wait until the ‘Hardware Maintenance & 
Service’ tool is visible (four tabs). 
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Hardware Maintenance 


& Service 


Network details: 


I~ SyngNet controller 
~~ Node 0 KOLLMORGEN_CD 
Node 1K 


Legenda Node: []]] = Not in cont 
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A5.1.6.2 Synqnet function check 


Assembléon 


Activate the hardware maintenance & service tool, see A5.1.6.1 


Hardware Maintenance & Service 


Status 


SynqNet 
contr. 


Status: iy CSW running: No 


SynqNet XY-drive Dual-vision heads Digital 1O 


Network details: 


 SynqNet controller ~~ 
#-- Node 0 KOLLMORGEN_CD 
=| Node 1 KOLLMORGEN_CD 
Name: Kollmorgen CD 
Application type: KOLLMORGEN 
Application firmware file: CDSN_208.100 
Application firmware version: 0x0208 
Drive type: KOLLMORGEN 
Drive param file: HDRDRIVEPARAMS.CFG 
FPGA Type: Runtime 
FPGA Firmware file: COFE0027_0346_00_03.SFF 
FPGA VendorIDevice: 0xCOFE0027 
FPGA Version: 0x02500346 
Serial number: Z06L-69881 
Upstream errors: Rate=0, Count=0 
Downstream errors: Rate=0, Count=0 
CRC errors: 0 at in port, 0 at out port 


Out port node: Node 2 
annua 


ote | 
Processor oad: | 100.0 | 


100.0 
Reinitialise SynqNet 


v 


Legenda N 


Peak: 
Reset peak 
Total errors: 0 y 
Connection: ———- = OK ——=No connection 


jode: (I) = Not in config (J =0k Qi =Inerror = Not present 


FIGURE 57 Synqnet function check 


The Synqnet tool consists of one tab. 


At the left side of the screen the different nodes connected to the Synqnet are 
shown: 


The Syngqnet controller is the XY controller in the process controller. It is 
shown in yellow. 

All other nodes are green if they are OK. All other possible statuses are 
displayed in the legend at the bottom. 

The lines between the nodes represent the Synqnet cables. Together they 
form a ring. 

A red coloured connection means that the connection is lost. 

This does not mean the communication is lost. When more than one cable is 
broken/disconnected, the missing nodes cannot communicate with the 
controller any more. 


At the right side of the screen details about the nodes are shown. 


If for instance the "in port" or "out port" cable of one of the nodes is missing, 
this will be displayed in red text. 

The processor load and peak reset button apply to the XY controller in the 
process controller, but have no function for trouble shooting. 

By pressing the "Reinitialize Synqnet" button, the Synqnet communication 
will be reset. If anything changes with one of the Synqnet nodes or the 
connections, always first reinitialize Synqnet, in order to check the latest 
status. 


4022 593 50293 


08.03 


Service 
AX-201 


Manual 
A.97 


SYSTEM Assembléon 


Chapter A5 


A5.1.6.3 XY robot function check 


e Activate the hardware maintenance & service tool, see A5.1.6.1 


Hardware Maintenance & Service 


iy CSW running: No 


SynqNet XY-drive, Dual-vision heads Digital 10 


General | Motion| Selftest| 


/ State , Lubrication 


Delta days: 0 
Delta X: 8400 [km] 
Delta Y: 8400 [km] 


Reset 


Uninitialized 


Error | 


A.98 


Runlactive | 


Total X: 0 [km] 
Total Y: ——, [km] 


, Zero Offset 


X: 542475 [ym] 


Le 777791 [um] 


Legenda 
Module state: Down 


FIGURE 58 XY 


IE = Amplifier enabled MM = Amplifier disabled 
Motion state: |Invalid 


robot General 


The XY robot 


tab consists of three sub tabs. 


The General tab, shows the state of the XY robot and also offers the possibility to 
change the state (following the arrows). 


Uninitialized 


MODULE state 


Undefined, powered on 


Sensors/encoders 
active? 


Down 


Software is initialised, but the module NOT. This means NO errors 
will be generated from the module (XY robot in this case). When 
(parts of) the XY robot hardware are not present (missing 
amplifier e.g.), man can still use the M&S tool for the other 
functions (digital I/O, SynqNet and RZ modules)... 


Idle 


‘2’ on motion amplifier(s). Amplifier is initialised, but not ready yet 
to perform actions (servo not enabled). 


Yes 


Run/active 


‘2. on motion amplifier(s). Amplifier is ready for action. 


Yes 


Error 


FIGURE 59 XY 


Module in error 


robot, explanation of the different states 


When starting the tool, the XY robot will be ‘Down’. 
In order to manipulate the XY robot: 


e Click on ‘Tdle’ 

e Click on ‘Run/active’ 
Only when the XY robot is in the ‘Run/active’ state, it is possible to home the 
XY robot. In this state all displays on the three motion amplifiers (in the 
control supply unit) should show ‘2. (two with a dot). 
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i >| CSW running: No 


SynqNet XY-drive Dual-vision heads Digital 10 


General Motion | Selftest| 


; Homing Jogging Relative move —___ - Move to position 


x Rear Rear 
pase 


xX: 
D y: fo [um] 
Left Right Left Right 
[um] 
X+Y Front Front | ' 


Actual position Position error Speed factor Endurance test 


oS 
fe 
2 


x: 0 [um] x: [um] © 100% File: [RANDOM Browse 
Y: foa [um] ME fitg [um] c 50% 
YR: BB ries c 25% Running time: - [isaanay Start 


7 125% Number of runs: i) Stop 


WARNING: THE ENABLING SWITCH DOES NOT LOWER THE MACHINE'S SPEED 


Motion state: |invalid 


Module state: (Run/Active 


FIGURE 60 XY robot Motion tab 


The Motion tab, offers the possibility to home the XY robot, either axis by axis or 
all in the normal sequence (first X, then Y). Note, the XY robot must be in ‘Run/ 
active’ state before it is possible to home. 


All other buttons in this screen offer the possibility to move the XY robot. By 
setting the speed factor the speed can be reduced to 50%, 25% or 12.5%. 


Starting the ‘Endurance test’ will cause the XY robot to move in a pre-defined 
pattern. (when an endurance test file is choosen, when the file name is left to 
"RANDOM", the XY-robot moves in a random way THROUGH THE WHOLE WORKAREA) 


This function is particular dangerous when there are heads mounted, but 
are not in their most upper position. When heads are on the machine, it is 
recommended to initialise these and to enable servo power on the heads to 
keep them in their upper position. 


Never use the enabling switch when using this diagnostic tool. 
The speed of the XY robot will not be reduced! 


The Self test will be implemented in the future. 
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Assembleon 


A5.1.6.4 Placement head DV function check 


Activate the hardware maintenance & service tool, see A5.1.6.1 


Hardware Maintenance & Service 


CSW running: No 


SynqNet XY-drive D n heads Digital 10 


Dual-vision Head 3 - 1 


General | Motion| Pneumatic | Self test] 


DV3-2 -State 


Uninitialized 


Amplifiers 
Zz 
Phi: 


Legenda IE = Amplifier enabled MEM = Amplifier disabled 


Module state: [Down 


FIGURE 61 Placement head DV 


The placement head DV tool consists of four tabs. 


The General tab, shows the state of the placement head DV and offers the possi- 
bility to change the state (following the arrows). 


Placement head DV Consors active? 


controller state (LED) 


Uninitialized — | Undefined, powered on No 
Down Undefined, powered on Yes 
Idle Axis (Z and RZ (Phi)) LEDs off Yes 
Run/active Axis (Z and RZ (Phi)) LEDs on Yes 
Error Undefined, powered on Undefined 


FIGURE 62 Placement head DV controller, explanation of the different states (LED) 


After starting the tool, the placement heads DV will be in the ‘Down’ state. 
In order to manipulate the placement heads DV: 
e Select the head at the left side of the screen 
e Click on ‘Tdle’ 
e Click on ‘Run/active’ 
Only when the placement heads DV are in the ‘Run/active’ state, it is possible to 


home the placement heads DV. In this state the 2 axis LEDs of the concerning head 
on the placement heads DV controllers are green. 
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Hardware Maintenance & Service 


Status: iy | CSW running: No 


SynqNet XY-drive Dual-vision heads Digital 10 


| Dual-vision Head 4 - 2 


General Motion | Pneumatic | Self test] 
, Homing ; Jogging 


pa) | ie 
=i eae! 


; Speed factor — 


, Position 


© 100% Actual: Pos. error: Move to: 
© 50% Z{[mm]: [0.03729 0 0 MoveZ 
Cc 25% Zpos value is relative, O means upper position 


12.5% Phir: 29800174 | q | 9 Move Phi 


Endurance test 
From: To: Time: Count: 


°: 
Zimmy, [12.34 23.45 :30:16 isos Run 
Phify: [1234 23.45 Pes0:t6 fos Ale 


Legenda IME = Force control detected MB = Force control not detected or disabled 


Module state: RuniActive = SSSSS~S 


FIGURE 63 


The Motion tab, offers the possibility to home the placement heads DV, either axis 
by axis or all in the normal sequence (first Z, then RZ (Phi)). Note, the placement 
head DV must be in ‘Run/active’ state before it is possible to home. 


The jogging buttons in this screen offer the possibility to move the placement head 
DV that is selected at the left by small increments. By setting the speed factor the 
speed can be reduced to 50%, 25% or 12.5%. It is also possible to move the 
placement head DV to a defined position in Z and RZ (Phi). 


Starting the ‘Endurance test’ will cause the placement head DV to move between 
defined positions in Z and RZ (Phi). 


Force control can be set to a certain value for test purpose in the right upper corner 
of this screen. 
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Hardware Maintenance & Service 


atus: i >| CSW running: No 


SynqNet XY-drive Dual-vision heads Digital 0 


Dual-vision Head 3 - 2 


General] Motion Pneumatic | Self test] 


; Vacuum/Blower , Z-Slide 


Level: 2 Up-sensor: Ml 


All Off 
Down 
Blower on 


Vacuum level and yp-sensor are not implemented yet 


Legenda IME = Z-slide in upper position MI = Z-slide not in upper position 


Module state: RuniActive SSS 


FIGURE 64 


The Pneumatic tab, offers the possibility to check the pneumatic functions of each 
placement head DV. 


By switching on the vacuum to a certain placement head DV it is possible to check 
if vacuum works correctly and if vacuum is applied to the correct placement head, 
for instance after replacing parts. 


The Z-slide is mechanically combined for two heads (3-1 & 3-2, 4-1 & 4-2). When 
clicking on the ‘Down’ button the Z-slide is moved down by compressed air and the 
‘Up-sensor led’ in the screen should go off. When clicking on the ‘Up’ button the Z- 
slide is moved up by a spring and the ‘Up-sensor led’ in the screen should turn on 
again. 


The Selftest tab will be implemented in the future. 
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A5.1.6.5 Digital 1/0 function test 
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Activate the hardware maintenance & service tool, see A5.1.6.1 


The digital I/0 tool consists of five tabs. The I/0's shown in the last three tabs are 
a functional subset of the I/0's shown in the first two tabs. 


| 


Hardware Maintenance & Service fy 


Status: BA] = cswrunning: No 


Dual-vision heads Digital /O 


‘SynqNet XY-drive 


Segment 1 


» Segment 2 , Segment3 


0 MM Compressed air level OK 

1 [EG Vacuum level OK 

2 [EMM Bitbus nodes OK 

3 [MMM Servo power on 

4 [EM Emergency-Stop front right 
activated 

5 [MM Emergency-Stop rear right 
activated 

6 [MI Emergency-Stop cover front left 
activated 

7 MM Emergency-Stop cover rear left 
activated 

8 [MM Front feeder position 1 ready 

9 [MM Front feeder position 2 ready 

40 [MMM Rear feeder position 3 ready 

11 [MM Rear feeder position 4 ready 

12 [EM Front feeder position 1 present 

13 [EM Front feeder position 2 present 

14 [MM Rear feeder position 3 present 

15 [MMM Rear feeder position 4 present 


0 MMMM Aux.feeder sect.1 fdr.1 inp.1 
1 MMMM Aux.feeder sect.1 fdr.1 inp.2 
2 MMMM Aux.feeder sect.1 fdr.2 inp.1 
3 MM Aux.feeder sect.1 fdr.2 inp.2 
4 MMM Aux.feeder sect.2 fdr.1 inp.1 
5 MMMM Aux.feeder sect.2 fdr-1 inp.2 
6 MMM Aux.feeder sect.2 fdr.2 inp.1 
7 MMMM Aux.feeder sect.2 fdr.2 inp.2 
8 MMI Aux.feeder sect.3 fdr.1 inp.1 
9 MMM Aux.feeder sect.3 fdr.1 inp.2 
40 MMM Aux.feeder sect.3 fdr.2 inp. 
11 MMMM Aux.feeder sect.3 fdr.2 inp.2 
12 MMM Aux.feeder sect.4 fdr.1 inp.1 
13 MMM Aux.feeder sect.4 fdr.1 inp.2 
14 MMMM Aux.feeder sect.4 fdr.2 inp.1 
15 MMM Aux.feeder sect.4 fdr.2 inp.2 


0 ME Emergency-Stop cover front 
right activated 

41 ME Emergency-Stop cover rear right 
activated 

2 MMM Emergency-Stop spare activated 

3 MM Emergency-Stop external 
activated 

4 MM Emergency-Stop overvoltage 
activated 

5 MMI Emergency-Stop spare+external 
activated 

6 MM Fluxer ready 

7 MMM Fluxer cover placed 

8 MM Input 40 

9 MM Input 41 

40 MEM Input 42 

11 EM Input 43 

12 MM Input 44 

413 ME Input 45, 

14 MM Input 46 

415 MM Input 47 


Legenda MM =Enabled/on MEM = Disabled / off 


FIGURE 65 All inputs 


The All Inputs tab provides a complete overview of all input signals. 


Hardware Maintenance & Service 
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Status: Ea] cswrunning: No 


SynqNet XY-drive Dual-vision heads Digital iO 
All inputs | All Outputs | Safety V0 | Feeders /0| Mise. 10] 
» Segment 4 , Segment 5 
© | —— 0 Mi White signal lamp © | ——— 0 Ml Auxfeeder sect.1 fdr.1 outp.1 
“|= 4 Mil Blue signal lamp a ‘o| — 1 MMM Auxfeeder sect.1 fdr.1 outp.2 
(2) ——_ 2 MIN Green signal lamp © | ——— 2 Ml Auxfeeder sect.1 fdr.2 outp.1 
a © |- 3 Mill Beeper oa ‘o| — 3 MMMM Aux.feeder sect.1 fdr.2 outp.2 
( | —— 4 Ml Trolley exchange NOT allowed ( | —— 4 Ml Auxfeeder sect.2 fdr.1 outp.1 
~ @) |= 5 Ill Enable controllers (LED H9 off = a ‘o| — 5 MM Aux feeder sect.2 fdr. outp.2 
© —— 6 MB Activate blower CA front © | ——— 6 Ml Aux.feeder sect.2 fdr.2 outp.1 
~ @) |= 7 Mt outpur7 a ‘o| — 7 MMM Auxfeeder sect.2 fdr.2 outp.2 
(0) —— 8 II Verification valve 1 © | —— 8 Ml Aux.feeder sect.3 fdr. outp.1 
—- © |= 9 lll Verification valve 2 rs ‘o| — 9 MMMM Aux.feeder sect.3 fdr.1 outp.2 
() | —— 10 Mil verification valve 3 © 10 MMM Aux.feeder sect.3 fdr.2 outp.1 
~— @) | = 44 Il Verification valve 4 = ‘o| — 11 MMM Aux feeder sect.3 fdr.2 outp.2 
o —— 12 MI Claim fluxer © | —— 12 Ml Aux.feeder sect.4 fdr.1 outp.1 
“| = 43 Mi output 13 ral ‘o| — 13 MM Auxfeeder sect.4 fdr.1 outp.2 
o —y | Output 14 o 14 MMMM Aux.feeder sect.4 fdr.2 outp.1 
~ @ |= 45 Mt output 15 aa ‘o| — 15 MMM Auxfeeder sect.4 fdr.2 outp.2 
Legenda [MME =Enabled/on Ill = Disabled / off 


FIGURE 66 All outputs 


The All Outputs tab shows all outputs. The status of each output signal can be 
viewed (green LEDs) and each output can be activated or deactivated by clicking 


the button. 
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XY-drive Dual-vision heads Digital /O 
|| Feeders v0] Mise. u0| 
; Covers , E-stops 
Inputs: Inputs: Inputs: 
ompressed air level mergency-Stop cover front let mergency-Stop front right 
Mc d air level OK MME “St front left MME “Stop front righ 
activated activated 
facuum level imergency-Stop cover rear let mergency-Stop rear right 
im v. level OK MMe St left MMe “St igh 
activated activated 
us nodes mergency-Stop cover front mergency-Stop spare activate 
Ml Bitbus nodes OK Me St f Me -S ivated 
right activated 
mergency-Stop overvoltage imergency-Stop cover rear right imergency-Stop extern: 
| Ss It Me Ss righ ME -St al 
activated activated activated 
ervo power on mergency-Stop sparetextern. 
Mis ME St al 
activated 
Outputs: 
(© | Ml Enable controllers (LED H9 
off = enabled) 
Legenda MME =Enabled/on Ml = Disabled/ off 


FIGURE 67 Safety I/0 


The Safety I/0 tab provides an overview of all input signals and one output button 
concerning the safety system. 


The colour of the LEDs is the same as on the digital 1/0. 


When a safety input is enabled (green LED is on), this means that the according 
switch operated. For instance, in the example shown above the emergency stop 
buttons are not pressed and all covers are closed. 


Hardware Maintenance & Service 3 
E iy| CSW running: No 
SynqNet XY-drive Dual-vision heads Digital 10 
All Inputs | All Outputs | Safety 0 | Feeders /O | Mise. 10] 
; Feeder sections —_____________ - Auxiliary feeders 
Inputs: 
Section Feeder Inpus Dutnut 
2 4 2 
IE Front feeder position 1 present 
1 1 
ME Front feeder position 2 present 1 = O|mm mm Oo 
MME Rear feeder position 3 present 1 
2 = m= O|\m mt 
MM Rear feeder position 4 present Lt 
1 1 
IGE Front feeder position 1 ready 1 = O|m— mm Oo 
IE Front feeder position 2 ready 2 
2 = O|\m mt 
IE Rear feeder position 3 ready Ul 
IME Rear feeder position 4 ready 1 = = © |= mo 
3 
2 = = ©|m— mo 
Outputs: 
1 = = |= mo 
© | Ml Trolley exchange NOT allowed 4 aa 
2 = O|m mE O 
Legenda TE =Enabled/on Ml = Disabled! off 
FIGURE 68 Feeders I/O 
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The Feeder I/0 tab provides an overview of both input signals and output buttons 
concerning the feeders. 


Hardware Maintenance & Service 


tatus: iy] CSW running: No 


Dual-vision heads Digital 10 


All Inputs | All Outputs | Safety /0 | Feeders 110 “Misc. (0 | 


;Lamppost —_____ Verification tool —__—___ - CA blowers 
Outputs: Outputs: Outputs: 
o| HE White signal lamp o| ME Verification valve 1 o| ME Activate blower CA front 
o| ME Blue signal lamp o| EE Verification valve 2 o| ME Activate blower CA rear 
o| ME Green signal lamp o| EE Verification valve 3 
of MM Beeper o| ME Verification valve 4 “Fluxer: 
Inputs: 


IE Compressed air level OK 


IE Vacuum level OK 


Outputs: 


© | Ml Activate blower CA front 


Legenda MMM =Enabled/on Ml = Disabled / off 


FIGURE 69 Misc. I/O 


The Misc. I/0 tab provides the possibility to test the lamp post, activate valves for 
the verification tool, activate the blower to the CA cameras and control the fluxer 
signals. 
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Note: Make sure the illumination settings are OK. 


A.106 


A5.1.7 Vision hardware test tool 


Startup the vision hardware test tool 


e Power down the machine. 

e Power up the machine. 

e As soon as the ‘Autostart’ pop-up screen 
appears, close this screen in order to prevent 
the control software to start up. 

e Wait until the system controller (ASC) desktop 
appears, and the pop up screen (APC status 
window) shows ‘Finished firmware validation 
and downloading’. 

e Close the pop up screen. 

e Double click on the vision hardware test tool 
from the system controller desktop. 


Check the camera(s) EF p07 Browse as 
. _ : Bus resets; 8 Acquire | Parallel| Detais| Read/Wrte| Log | 
e Note which cameras are visible in the left a Ciba pies BA Camera (ral 0] 
window. ii 
e Click on the front CA camera and check its \ 
details of 


e Activate the camera by clicking on “Live”. 


e Stop image intake by clicking on “Live” again. 

e Also try taking one image with and without 
hardware trigger 

e Take simultaneous live images from three 
cameras. 
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A5.1.8 Machine status check 
The machine status can be checked by checking the LEDs. 


1. Pre-start actions 1 | 


e Close front and rear covers. 
e Release both emergency stop buttons. 
e Be sure that : 
* All trolley slots are occupied with trolleys, 
safety covers or feeder banks. 
* The machine is powered up and started. 
* A placement program is loaded. 
The machine must be in idle state now: Lamp 
post: white 


2. Check user interface (2 
( ) \Assombigon 06/02/2007 [ Saas) re 


3:20:21 Stopped DEMOSCC.ASP 


e Select ‘alarm’ to check for warnings and errors. 


Order-150 
ram: DEMOSCC.ASP 


OU) me) Cf | oie 
Operation _ Programs Setup _| Maintenance] History 


3. Open the front door of the machine 
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4. PC, SC, SVS Pro controller LEDs 


e Check POWER LED status of 
* SVS Pro controller (1, when mounted) 
* Process controller (2) 
* System controller (3). 
e POWER LEDs must be ON, GREEN 
e Check LEDs on IBB (interconnection board 
base) (4), see step 5. 
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5. IBB (interconnection board base), LEDs 


PU 44v-4110| OX 
PUA 24v - H106 an 
HO Sv -H114) @e 


BUEN 24v - H105 


PEN 44v - H109 


= 
8 
27 


We 24v - H104 “Ch 
Lied GS 44v-4112) @ 
Ee 44v-H108| @%; 
Eee 24v-H103) @°= 
EOTE sav nar) @™S 
Eee 44v-H107, @° 


O 
Ered GS 44v-4113| @e 

O 

O 


Oo 


c3 C1 
Reset 


4aV, 
OVERVOLTAGE, 
PROTECTION e@ 
R228 
Hao 


e Leds to be ON, GREEN 


24V - Camera 


24V - Aux. feeding S1 


24V - Aux. feeding S2 


24V - Aux. feeding S3 


24V - Aux. feeding S4 
44V - Aux. feeding $1 


44V - Aux. feeding $2 
44V - Aux. feeding S3 


44V - Aux. feeding $4 


44V - Emergency Stop - Aux. feeding $1 


44V - Emergency Stop - Aux. feeding S2 


44V - Emergency Stop - Aux. feeding S3 


44V - Emergency Stop - Aux. feeding $4 


44V - Trolley lift 1 


44V - Trolley lift 2 


44V - Trolley lift 3 


44V - Trolley lift 4 


24V - Fluxer 


LED to be OFF: 
H201 | 44V - Over voltage protection - 
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H201-44v By 


H119 - 24v [Gira 
H101-24v [Oe 


H102 - 24V - CAM 


H115-44V JR 
H116-44v [ey 
H117-44v [EE 
H118-44v [a 
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6. Open the rear door of the machine 
e Pull out the control supply unit. 


7. Control supply unit, LEDs 


eDIO see 8. Digital I0 (DIO), LEDs 
eK7 see 9. Phase guard relay (K7) 
eK6 see 10. Safety relay (K6) 
eIBE see 11. IBE (interconnection board electrics) 
eIBDsee 12. IBD (interconnection board drives) 
eBOARDsee 14. Transport controller and 
13. Transport amplifier 
eX, ¥1,Y2see 16. Motion amplifiers XY robot 
eHD3,HD4*see 15. Placement head HA controllers 
Not shown in picture: 

eHD1,HD2*. see 17. Placement head DV controllers 
*) Placement heads HA can be located on HD1, HD2 as well. 

Placement heads DV can be located on HD3, HD4 as well. 


8. Digital 10 (DIO), LEDs 
Depending on the configuration, there might be differences. 
@LINKIN 
O CYCLIC fj status Jj status [J status fj status fj status 
@LNK OUT Heed Gon 
@REPEATER py Fiewo 4 
POWER 7 
@FPGA 


15 


LEDs to be ON, GREEN 
Slice I/O 


| Synqnet OUT to Y2 placement DV controller 


Field programmable gate array 
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LED checks.fm 


LED checks.fm 


Assembleon 


Vacuum Level OK 


Output 
UI1-0 


amp Blue (Error) 


Bitbus Nodes OK 


Lamp Green (Running) 


Servo Power On 


Audio Beeper 


mergency Stop Front 


Emergency Stop Rear 


mergency Stop Cover Open Front left 


Trolley Exchange 


Quick Stop Bitbus Nodes 


Blower CA front , CA rear 


mergency Stop Cover Open Rear left 


eeder Ready Section 1 


Valve 7 (verification tool) 


eeder Ready Section 2 


eeder Ready Section 3 


( 
Valve 2 (verification tool) 
Valve 3 (verification tool) 


Feeder Ready Section 4 


Valve 4 (verification tool) 


Quiput aux. Feeding Fron 


Input aux. Feeding Front $1-C1-2 


Output aux. Feeding Front $1-C1-2 


Input aux. Feeding Front $1-C2-1 


Output aux. Feeding Front $1-C2-1 


Input aux. Feeding Front $1-C2-2 


Output aux. Feeding Front $1-C2-2 


Input aux. Feeding Front $2-C1-1 


Output aux. Feeding Front S2-C1-1 
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Input aux. Feeding Front S2-C1-2 
nput aux. Feeding Front 


Output aux. Feeding Front S2-C1-2 
Output aux. Feeding Front 


Input aux. Feeding Front $2-C2-2 


Output aux. Feeding Front $2-C2-2 


Input aux. Feeding Rear S3-C1-1 


Output aux. Feeding Rear S3-C1-1 


Input aux. Feeding Rear $3-C1-2 


Output aux. Feeding Rear $3-C1-2 


Input aux. Feeding Rear $3-C2-1 


Output aux. Feeding Rear S3-C2-1 


Input aux. Feeding Rear S3-C2-2 
nput aux. Feeding Rear 54- 


Output aux. Feeding Rear $3-C2-2 
Output aux. Feeding Rear 54- 


Input aux. Feeding Rear S4-C1-2 


Output aux. Feeding Rear $4-C1-2 


Input aux. Feeding Rear S4-C2-1 


Output aux. Feeding Rear S4-C2-1 


Input aux. Feeding Rear S4-C2-2 


-Stop Cover Open Front Rig 


-stop Cover Open Rear Right 


-stop spare 


E-stop External 


No overvoltage (44V) 


E-stop spare +external 


Fluxer ready 


Fluxer cover placed 
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9. Phase guard relay (K7) 
ON 
4 Output relay on 


| Output relay on 


farm on: not all 3 phases are present and 
or phase sequence is incorrect 
| Power supply on 


10. Safety relay (K6) 


| POV ER ON 
ON 


11. IBE (interconnection board electrics) 
LEDs to be ON, GREEN 


Fuse Amp. 


Assembléon 


y 
44V-ES supply PH HA drive 1 


24V supply PH HA drive 2 


44V-ES supply PH HA drive 2 


24V supply transport controller 
-ES supply transport controller 


24V supply transport controller 
piggyback 


24V supply transport amplifier 


44V-ES supply transport amplifier 


24V supply head drive 1&2(&3) 


44V-ES supply head drive 1 
y 


Spare: 44V-ES supply head drive 3 


24V logic supply Y1+Y2+X 


-axis PH HA Head 1 


Z-axis PH HA Head 2 
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ES GEE 44v - v2 


FEY 24v - 3 


ETD 44v - ns 
Ele) 24V - H5 


ES|BOARD aA 
EM) 24v - H8 


ES |BOARD AC cma 


POM) 24v-H7[s5on€ 


|HD1]HD2|HD3 Peale) 
GS GDH 44v - H11 
GS GEY 44v - 12 
GS GEE 44v - 13 


ES RES 24v - 14 
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12. IBD (interconnection board drives) 
LEDs to be ON, GREEN 


Servo power XY robot enabled 


Power supply 24V 


13. Transport amplifier 
LEDs to be ON, GREEN. Use a mirror. 


SYSTEM STATUS 
CHOPON (chopper transistor operation) 


SYSTEM 
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ENABLE (no error signals) 


HSPOK (board in position front) 
LSPSOK (low voltage power supply) no error 


LED checks.fm 
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14. Transport controller 


e 
H2 ! 


LEDs to be ON, RED 


SYSTEM STATUS 


mo 


Qi. ee) 


SYSTEM STATUS 
Servo power OK (45V) 


Index Z-lift 


Enable controller 


H5 


Index RI 


24V supply < 16V (power failure) 


Enable amplifier WA and RI 


Piggy back 


H1 


Enable servo power on 


Board sensor, WA-IN (3) 


H2 


Index Width 


Board sensor, run-out OUT (7) 


Z brake 
SMEMA board available 


Board sensor, run-in OUT (2) 


SMEMA busy 


SMEMA previous machine board available 


Width brake 


SMEMA next machine busy 


Board sensor, run-in IN (1) 
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15. Placement head HA controllers 


LEDs to be ON, RED 
SYSTEM STATUS 


Digital output 


- Select nozzle/grip 


Zero fine RZ encoder 


Digital output 


- Vacuum 


Zero fine Z encoder 


Digital output 


- Exchange toolbit 


24V supply < 16V (power failure) 


Digital output 


- Select analogue 


44V supply > 25V (emergency stop) 


Digital output 


- PC busy 


Digital input - RZ EPD, zero coarse Z 


Digital output 


- Emergency head control 


Digital input - Enable controllers 


4022 593 50293 Service Manual 
08.03 AX-201 


Digital output 
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16. Motion amplifiers XY robot 
e The display on each motion amplifier must 
show ‘2.’ 


e Synqnet communication on each motion 
amplifier C4,C5. 
All green and orange LEDs must be ON. 


17. Placement head DV controllers 
LEDs to be ON, GREEN 


LED CONTROLLER STATUS 


| Power 
H2 |Z axis - HDx-1 


RZ axis - HDx-1 
Z axis - HDx-2 
RZ axis - HDx-2 
Node alarm 
FPGA status 

| Boot status 


* Placement heads DV can be located on HD3, HD4 as well. 

e Synqnet communication on each placement 

head DV controller (1). All green and orange 
LEDs must be ON. 
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H8 H7 H6 H5 H4 H3 H2 H1 


% CTCTOIO TOT CTONS) 


ep amape> cpa 


ap «2 ©cp GD 
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A5.1.9 Documentation 


NOTE: 


The service manual provides extended troubleshoot information in several ‘trou- 
bleshoot’ chapters, separated in ‘system’ and all functional modules of the machine. 


Troubleshoot information contains the following main parts: 


Diagnosis trees: guide the user through all necessary checkpoints and actions to 
solve the problem. 


Diagnosis procedures: descriptions of small, separate steps that are necessary to 
complete a diagnosis tree. 


Reference information: detailed information, such as 
e Explanation of cable connections 

e Explanation of LED and dipswitch status 

e Etc. 

Diagrams: electrical wiring and cabling diagrams. 


The troubleshoot chapter is structured around 3 main questions to help trouble- 
shooting the machine: 


a 
2. 
3. 


What must I do when? Make the right decision with help of the diagnosis tree. 
How must I do it? Get the right answers with the right procedures. 


Where can I find specific information? Get the technical details to be able to 
retrieve the right answer from the procedure. 


Using the electronic version of the manual will enable the user to use 
hyperlinks and the ‘back’ button in the browser to navigate quickly through 
the information in separate paragraphs. 


Reference information 
Where to find what? 


Diagnosis tree Procedure 


What, when? How? 


sim vacate 


eiiqoedreey 
; 7 
= = 


i C1 


ty 


Technical details 
(Find connections, LED's, etc.) 


Procedures 
(Get answer) 


Structure 


(Make decision) 


FIGURE 70 Visual structure of chapter 5 
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Assembleon 


A5.1.10 Advanced support 


In case of a persistent problem, please inform through regular channels Assembléon 
development for further support. 

To speed up the analysis and generation of the solution Assembléon needs the 
following information: 


Machine ID or serial number, see A3.1 Machine identification 

Placement head ID or serial number, see CHAPTER D3 Technical specification 
Date and time of occurrence. 

Involved placement program (including all shape descriptions). 

Calibration data, see A5.1.12 Calibration data 

Logging data, see A5.1.11 Logging 

Error number / problem description. 
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WARNING: 


A5.1.12 
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Logging 


If the Error/Warning screen does not provide enough information to pin point the 
module that is causing the problem, it may be helpful to check the logging files. 
Both the system controller (ASC) and the process controller (APC) are continuously 
logging events. 


14:44:30 Stopped 


Assembléon 


Software Utilities - Log System Diagnostics 


Destination 


co 


Operation 


FIGURE 71 Event logging 


Programs Setup 


Pa 


Maintenance} 


iid 


2 
View ASC log file by clicking on "Display" and "Enable" (aSC>bin>EEL.log) 
View APC log file (Data on aPC >work>EEL.log) 


After clicking on "Start log", all log files will be saved to the selected location (USB 
stick), for further investigation. 


Insert an USB memory stick in the system controller and browse for that disk. 


Do not shut down the system before saving the log files, to avoid loss of 
Vision log data 


If a file becomes bigger than 1 Mb, automatically an EEL.old file will be generated. 
Therefore also old data will be saved. 


The log files of the ASC and APC can be saved to a USB stick via the user interface: 
This file is called ACMlog.zip. 
This file contains: 
\aPC\work/aPC/*.log 
\aPC\work/aPC/*.old 
\aPC\state/*.stt 
\aPC\syscal/cal.stt 
\aPC\config/machine/* 
\sc\acm/bin/*.log 
\sc\acm/bin/*.old 
\sc\orders/* 


\sc\config/* 


Calibration data 


The following files contain machine specific data. The default files with a release 
must be tuned to fit the machine. 


aPC:syscal/ CAL.STT 
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NOTE: 


Assembleon 


PC:syscal/ XYTAB_A.DAT 
PC:syscal/ XYTAB_B.DAT 


ig/machine/ CAL.CFG 


fig/machine/ HDV.CFG 


fig/machine/ VSH.CFG 


ig/machine/ FDR.CFG 


In the cal.cfg the nominal numbers of dimensions are declared. 


All *.cfg files are the same for all machines. The exception is the hdv.cfg. This file 
contains machine specific home offsets. 


The XYTAB *.dat files contain the X-Y calibration data which is a result of the XY 
calibration (with the glass plate) procedure. 


Extra logging facilities can be enabled using EER.exe. 


In ‘tasks and modules’ can be determined which loggings to be enabled. All other 
files are standards concerning a specific subject. Keep in mind that besides the 
desired loggings, the general logging facility also must be enabled. After diagnosing 
the problem, it is mandatory to disable the logging. All selected extra logging will 
be included in the ACMlog.zip (\\asc\c\asc\bin \eel.log 
\\apce\d\user\apc\work\eel.log). 


Logging affects the machine performance 
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A5.2 Diagnosis trees and tables 


A5.2.1 Diagnosis trees, conventions 


ee Test C) Error tree 
Connector 
end 


Conclusion / 
information 


Predefined 
Decision procedure 


FIGURE 72 Diagnosis trees, conventions 
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A5.2.2 Communication, diagnosis tree 


A5-00002.fm 


- Reference: 
<q Communication failure } a 
2. B5.3.2 Controllers, 
Failure System: connections 
-Start-up error 
- Application SW Shutdown 3, A5.1.6.2 Synqnet 
- Module not recognized j 
- Vision Problem function check 
4. A4.4.3 Data communi- 
cation 
Check communication : 7 
between the SC and PC 5. AS.1.4 Bitbus commu 
controller and (if in use ) the nication check 
SVS controller i 
6. A4.4.3 Data communi- 
cation 
SRE eae ve 7. A4.4.3.4 Firewire 
OK? communication 
Check cable 
between the 
YES system and 
process controller 
Check SyncNe 
loop 
Replace the cable 
or controller 
SyncNet OK? NO 
Check wank‘) 
YES and modules 
Check Bitbus 
Replace 
concerning cable 
or module 
Bitbus OK? NO 
YES Check a 
and connections 
Check Vision 
System 
Replace Module 
Vision 
system NO 
OK? 
YES 
| Replace module or 
Re-Start the cable indicated by 
system vision diagnose tool 
Figure 73. Communication, diagnosis tree 
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A5.2.3 Pneumatics and vacuum, diagnosis tree 
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(Prats and Vacuum — 


o all placement heads? 


Problem is related to 
the air supply unit or its 
supply on the base 


Check air supply 
unit on the base 


s the an NO 


Problem is related to 
the pneumatic supply of 
one particular 
placement head 


Check status of 
the pneumatic 
supply of 
concerning 
placement head 


Figure 74 Pneumatics and vacuum, diagnosis tree 
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Reference: 


1.D5.2.4 Placement 
heads, supplies 
problem 

2.B5.2.5 Air supply 
unit, diagnosis 
table 


A.123 


A5.3 Diagrams 


A5.3.1 Wiring diagrams 


A5.3.1.1 Wiring diagram PA2410/01 


J, 


A.124 
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A5.3.1.2 Wiring diagram PA2410/00 
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A5.3.2.1 Power and safety circuit, PA 2410/01 
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Figure 77 Power and safety circuit, PA 2410/01 
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CHAPTER A6 Measurement, adjustment and calibration 


A.128 


A6.1 Module calibrations, overview 


The calibration values are stored in the cal.stt file. This file is located on 
D:\USER|\APC\SYSCAL and can also be viewed via the calibration window. 


(A - User, 5 - M&S Functions, 4 - Calibration) 
The module calibrations are divided in four levels, 


M@ Exchange calibration 
Exchange calibration is used after exchanging (replacing) one of the configured 
modules. 
For calibrating see chapter A6.1.1 Exchange calibration procedure . 

@ Refresh calibration 
Refresh calibration is required once every month by the system controller. The 
system generates a warning on screen after which this refresh calibration has to 
be executed on a sufficient moment. 
For calibrating see chapter A6.1.2 Refresh calibration procedure 

@ Auto calibration 
The auto calibration procedure can be used when no module calibration is 
performed before. In other words no cal.stt file is present on the system. 
For calibrating see chapter A6.1.3 Auto calibration procedure 

@ Low level calibration 
With the low level calibration all sub calibration steps per module can be 
selected separately, e.g. for investigation or recalibration. 
For calibrating see chapter A6.1.4 Low level calibration procedure 
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A6.1.1 Exchange calibration procedure 


Estimated time te complete [min.]: 


Required special tools......... 


Required part(s) 


SYSTEM 


Chapter A6 


. Calibration nozzle for CV and placement heads 


1. Prerequisites 


e Login as M&S engineer. 
e Select ‘Maintenance’ 
e Select the concerning module. 


Note: All related calibrations will be performed after 


selecting it. Below the different sub calibration 
steps are described for each module. 


2. Front BA camera 


e Pixel size and camera orientation, 
e Head marker, 

e XY robot is homing, 

e Head/BA relation head 1 

e RZ head 1 

e Head/BA relation head 2 

e RZ head 2 


3. HEAD 1 and/or 2 (PH-DV) 


e Calibration nozzle 
e Z=0, 

e Force table, 

e Head/BA relation, 
e RZ. 


Service Manual 
AX-201 


41:13:59 Stopped 


Maintenance M&S Engineer © 
BOARD145 Power Do 


Machine callorations | x¥-dive | 
control 


Options — 
Toolbit Exchange... 


Calibration Data... 


© Low Level 


BSE 


Setup 


Programs 


Maintenance __History 


aed 


(Ly 
Alarms: 


oo 


1:17:22 Stopped 


Maintenance 


BOARD145 


© Low Level 


| Execute Select None 


Options j 
| Toolbit Exchange. 
Calibration Data... 


~ Selections 


41:38:30 Stopped 


ions | XY-drive 


i 


AOA) 


listol 1S 
se asco 
BOARD145 Power D 


Options 


Calibration Data. 


nOn 


=| 
a) 
DE) 
Co) 


Refresh id 1-4 | 
Head 1-2 
Auto sad 2-1 q 
hese Head 2-2 | 
Execut | Select N | 


2. 


Hel; 


A.129 
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4. FEED SECTION 1 and/or 2 —_ | 
e XY position, 1:40:24 stopped 
e Z level. 


5, TOOLBIT EXCHANGE UNIT oo ee ae Le 
jode - Item(s) Baty 
e XY position. = wiGlrs cay feed io 
ot 
7 i i Execute Select None | 
‘| OU) ey tied oo ? 
6. FRONT CV a 05/03/2007 


14:41:51 stopped 


e Calibration nozzle 

e Head marker, 

e XY robot is homing, 

e CV Left/Right, 

e Head 1 and 2 Z=0, 

e CV Transmission and reflection light levels (left 
and right camera), 

e Camera orientation + pixel size, 

e Feed sections XY position and Z levels, 

e Toolbit exchange unit 


7. Rear BA camera hos pace ae 7 a “ 
8. Rear CV camera 
9. Rear placement heads (PH-DV or PH-HA) 
10. Finalize 
e After these steps switch to low level to calibrate the board transport. 
See A6.1.4 Low level calibration procedure 
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Chapter A6 
A6.1.2 Refresh calibration procedure 
Estimated time te complete [min.]: 
Required special tools.......... Calibration nozzles 
Required part(s) ............. 
1. Prerequisites esoxctor =a 
° Select FRONT or REAR side. 7 Eee ae = 
2. FRONT = 


e BA Pixel size and orientation 

e Heads 1 and 2 Z=0 

e CV camera transmission and reflection light 
levels 

e Head 1 and 2 RZ-Zero/BA camera orientation 


3. REAR 


e BA Pixel size and orientation 


7 | Hee ind Be) ? 
e Front / Rear offset Operation | _ Programs ‘Setup nce ate Alarms Hel; 
e Z Level 
e CV camera transmission and reflection light levels (left and right 
camera) 
4022 593 50293 Service Manual 


08.03 AX-201 A.131 


SYSTEM Assembléon 
Chapter A6 Ss 


A6.1.3 Auto calibration procedure 


Estimated time te complete [min.]: 
Required special tools.......... Calibration nozzles (2x) 
Required part(s) ............. 


1. Prerequisites 


Note: A workaround is to rename the cal.stt fileine.g.| 


2. FRONT oa 


06/03/2007 Maintenance 


11:46:14 Stopped 


-Assembleon 


e Applicable when no modules are calibrated. 


into cal.org. The system will automatically 
generate a new cal.stt file and the AUTO 


| 
CALIBRATION procedure can be used. = 


Toolbit Exchange 


Calibration Data... 


All configured modules will be calibrated 
successively: 

e BA pixel size and camera orientation 

e CV head marker 

e The XY robot is homing 

e CV Left/Right, 

e Z=0 Head1 

Force table head 1 

e Z=0 Head 2 

Force table head 2 

CV camera transmission and reflection light levels (left and right 
camera) 

e RZ head 1 

e RZ head 2 

e Feeder section 1 XY position and Z level 

e Feeder section 2 XY position and Z level. 


lac! 
ntrol 
ration 


Helj 


3. REAR 


All configured modules will be calibrated successively, e.g: 
e CV unit rear 

e Flux applicator rear 

e Toolbit exchange unit rear 

e XY position 


4. Finalize 


e After these steps switch to low level to calibrate the board transport 
See A6.1.4 Low level calibration procedure ) 
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A6.1.4 Low level calibration procedure 
Estimated time te complete [min.]: 
Required special tools.......... 
Required part(s) ............. 
1. Prerequisites 
e 
2. FRONT BA ssentin “22 ee 
e Pixel size and camera orientation = ome — 
e Front / Rear offset cet S) 
e Lightlevel | SERENE | © 
ee lc 
Let Execute... Select None | 
c=) He TH 2 
3. HEADS oo — ae 
e Placement force ra eae 
e Z Zero ‘one! ] Start 
e Head RZ zero/BA camera relation. Hill aa es | 
e Vacuum flow. o —— O 
inno | — 
io Saat 


2 | Eee 


Programs |__ Setup 


4. FRONT CA . 05/03/2007 


1:52:01 stopped 


£ ail 
Maintenance __History 


2) 


BOARD145 


e Centre head marker 
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5. SECTION 1 and 2 


e XY positionP 
e Z level 


6. TOOLBIT EXCHANGE UNIT 
e XY position 


7. TRANSPORT 


e Transport lift <START> 
e Board stop position 
e Load board 


e After board is positioned press <START> 


e XY position 
e Z level 


e Unload board (Manually remove the calibration 


plate out of the transport. 
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Close loop calibration procedure 


General 


Figure 79 Close loop calibration tool 


With this tool the placement accuracy of the machine can be checked and improved. 
The tool consists of a verification board and a glass component. The software 
needed for this tool is integrated in the application software of the machine. 


On the verification board four place positions are located. The machine will place 
the glass component on each of the four different positions sequentially. 


To secure the position of the glass component after placement, a vacuum is created 
under the component. When picking the component (after measurement), a blower 
under the glass component is activated. 


To enable verification by the BA camera, the place positions on the board and the 
glass component have a certain line pattern. 


Power and air supply for the close loop calibration tool are provided by the 
machine. 


Verification board 


At each placement position a line pattern is etched to enable the measurement of 
the placement accuracy. Besides the line pattern also several fiducials (local and 
global fiducials) are etched. The fiducials are to be used in the fiducial alignment 
calculations of the placement process. 


The accuracy of the placement action is measured by comparing the line pattern on 
the glass plate with the line pattern on the glass component once the glass 
component is mounted in a regular way. As both line patterns are captured in one 
image taken by the BA camera, the position of the component relative to the glass 
plate only depends on the accuracy of the camera and the vision algorithm. This 
way the accuracy of the measurement is independent of the accuracy of the XY 
robot. 


The two flexible tubes are the air supply for the vacuum and blower created under 
the glass component. Whether for an individual place position on the board a 
vacuum or blower is activated is controlled by four valves (one per place position) 
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A.136 


A6.2.1.2 


A6.2.1.3 


A6.2.1.4 


Assembléon 


which on their turn are controlled by electrical signals supplied by the electrical 


cable. 


Glass component 


The glass component is a small rectangular glass plate with an etched line pattern. 
Due to the transparency of the glass and the non-transparency of the etched lines, 
the glass component acts as an ideal component. During the component alignment 
action (in transmission mode) the lines are interpreted as leads of a component. 
The image of the big glass component corresponds to a QFP160, 0.65 mm pitch. 


The image of the small glass component corresponds to a flip chip with 0.150 mm 
square diameter bumps on a 0.300mm pitch in a 21 x 21 grid pattern. 


To store the glass component before and after the verification measurement, one 


special storage position is available on the board. 


Software 


The software for the CLC is integrated in the application software. 


The application software provides: 


e Functionality to execute the measurements. 
e Functionality to generate the reports. 

e Functionality to store data files on a floppy. 
e Several verification placement programs. 

e Component files for the glass components. 


e Fiducial vision file for the fiducials on the verification board. 


Placement programs for clc tool 


The following placement programs are available: 


Name of placement program. 


F = Fine pitch : Placement angle of | Camera 

C = Chip Scale Package Relation ot head and camiera component unit 

SLS = Single Sided 

VT1_1_F.ASP Head 1-Cam 1 0°, 90°, 180° and 270° | CALFOV 

VT1_4 C.ASP Head 1 - Cam 4 0°, 90°, 180° and 270° | CA SFOV 

VT1_4 F.ASP Head 1- Cam 4 0°, 90°, 180° and 270° | CALFOV 

VT2_2_F.ASP Head 2 - Cam 2 0°, 90°, 180° and 270° | CALFOV 

VT2_3_C.ASP Head 2 - Cam 3 0°, 90°, 180° and 270° | CA SFOV 

VT2_3_F.ASP Head 2- Cam 3 0°, 90°, 180° and 270° | CALFOV 

VT_SLS_F.ASP Head 1 - Cam 1 + Head 2 - Cam 2 |0°, 90°, 180° and 270° | CA LFOV 

VT_SLS_C.ASP Head 1 - Cam 1 0°, 90°, 180° and 270° | CA SFOV 
Head 2 - Cam 2 

VTFRNT_F.ASP Head 1 - Cam 1 + Head 4 - Cam 1 | 0°, 90°, 180° and 270° | CA LFOV 
Head 2 - Cam 2 + Head 3 - Cam 2 # 

VT_SSOL.ASP Head 1 - Cam 4 0°, 90°, 180° and 270° | CA SFOV 
Head 2- Cam 3 

VT_SSLL.ASP Head 1- Cam 1+ Cam 4 0°, 90°, 180° and 270° | CA SFOV 
Head 2 - Cam 2 + Cam 3 

VT_SSOF.ASP Head 1 - Cam 4 0°, 90°, 180° and 270° | CALFOV 
Head 2- Cam 3 
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VT_SSFF.ASP Head 1- Cam 1+ Cam 4 0°, 90°, 180° and 270° | CALFOV 
Head 2- Cam 2 + Cam 3 


Figure 80 Selection possibilities 


The verification measurements 


The output of the verification tool consists of measurement sets. These 
measurement sets contain the results of the verification measurements, from which 
the accuracy of the placement process can be retrieved. The measurement sets are 
available in several ways. 


The verification set allows verification measurements on four different locations on 
the verification board. These locations are separated +136 mm from each other. 


The offsets are calculated taking the average of the four positions per angle. Per 
head and CA-camera combination must be runned a minimum of 30 placement 
cycles (default no. of cycles = 30). One cycle consists of the placement of the glass 
qfp in a 0, 90, 180 and 270 degrees rotation at position 1, 2, 3 and 4. Pre-defined 
placement program files are available to run the different cycles. 


In this way the accuracy can be obtained of 30um at 4 Sigma for flip-chip 
applications. Without using the CLC the machine accuracy is 60 -65 um after normal 
module calibrations. 


The measurement set presentation 


The presentation of the measurement results is part of the application software. The 
application software provides facilities to store and archive the measurement sets. 
Furthermore it provides generation of the following textual and graphical reports: 


Summary report 


The summary report lists the measured deviations in Xlead and Ylead (mean (1) and 
standard deviations such that |p| + 4s (total accuracy) corresponds to 30 PPM). For 
each deviation the average value and the spread is so that 4s corresponds to the 
reliability interval for 30 PPM is given. 


Beside that the measured deviations are judged and a pass/fail value is reported 
too. 


Measurements 


For each head two different graphs show the individual measured deviations, one 
graph for Xlead and Ylead each. As these graphs show each individual measurement, 
they show the stability of the measurements. For the measurement report the 
maximum number of measurements per head is set to 200. 


Histogram 


For each head two different barcharts show the measured deviations, one graph for 
Xlead and Ylead each. These barcharts show the distribution of the measurements. 


Head offsets 


For each head two values show the head offset. The used value shows actual value 
in the placement program. The proposed value shows the offset. With a ‘change 
offset’ a closed loop calibration (CLC) can be performed. As soon as the ‘Change 
offset’ command is entered, an asterisk appears in the CLC column of the summary 
report. When the offset is ‘0’, no asterisk appears. 
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Possible head - camera combinations in calibration file: 


Name off offset Description Remarks 
HEAD1_CA1_0 Placement offset for Head 1- Also for 90°, 180°, 270° 
Camera 1 relation in 0° rotation. (for 90° the Name = HEAD1_CA1_90) 
HEAD1_CA4_0 Placement offset for Head 1- Also for 90°, 180°, 270° 
Camera 1 relation in 0° rotation. 
HEAD2_CA2_0 Placement offset for Head 1- Also for 90°, 180°, 270° 
Camera 1 relation in 0° rotation. 
HEAD2_CA3_0 Placement offset for Head 1- Also for 90°, 180°, 270° 
Camera 1 relation in 0° rotation. 


Figure 81 Placement offsets 


A6.2.3 The measurement data files 


To use the results of the verification measurements for calibration purposes, the 
application software provides the functionality to update the head-offset 
calibration values automatically (per head one value for all rotations). 


The application software can store the measurement sets on a floppy disc. These 
measurement sets can be used for off-line analysis. In the data files (one 
measurement set corresponds to one data file) all measured deviations (eight per 
measurement,) are available. The data format of these files is a header with 
information about the measurement conditions followed by a tabular format 
containing columns for: 

Head number (1, 2); 

Board position (1, 2, 3, 4); 

Component orientation (0, 90, 180, 270); 

Side identification (N(orth), E(ast), S(outh), W(est)); 

Measured deviation in X-direction (MCS); 

Measured deviation in Y-direction (MCS); 

Measured average pitch (MCS); 

Measurement status. 


The header contains the following information: 


@ File name; 

@ Date; 

@ Time; 

M@ Order; 

M@ Placement program; 

M@ Number of measurements; 

M@ The head offset per head during the verification run. 
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The following preparations and requirements must be met before the verification: 


1. Requirements 


e Verification tool; 

e Glass components; 

e Nozzle 04 (large glass component); 
e Nozzle 03 (large glass component) 
e Nozzle 02 (small glass component); 
e Nozzle 01 (small glass component); 
e Placement program. 


2. Preparation 


, 


e Make sure that the following items are clean and dust free: 
* Heidenhain ruler; 
* CA SFOV Glass plate; 
* Verification tool; 
* Flip chip. 
e Make sure the placement system is calibrated. 


3. Checklist and adjustments 


e Check that the blower pressure is 2.5 + 0.2 bar. 

e Check the gain calibration in the CAL.STT file. 

Make sure that the value is between 70 and 80. 

After detaching the component from the nozzle, the rubber must be pushed back on to 
the nozzle by hand so that it sits straight. 

Select the placement head HA 2 head in the configuration. 

Make sure the board is properly tightened; 

use extra bench hooks when necessary. 

Make sure that all feeder sections are filled. 

Create an order. 

Note: If a nozzle 01 or 02 is used, the placement program should be modified manually 
Parts of the placement program to be modified are: 

[setup] 

Toolbit 011* HD or 

Toolbit 021* HD 

[component tooling] 

Nozzle 011* Outer or 

Nozzle 02I* 

For detailed information [setup] block see User Reference Manual, chapter 7.11 


For detailed information [component tooling] block see User Reference Manual, chapter 7.9. 


Give order name for MIS period; 

Select placement program; 

Select unlimited boards; 

Confirm with the OK key; 

The order state is now inactive, by means of [start] the order is 
activated; 

e The screen shows the state DEFAULT after the order. 


4. Set transport to SMEMA OFF 
5. Verify setup 
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e Programs 

e Order setup 

e Verify Feeders (no feeders are necessary); 
e Verify Transport; 

e Verify Toolbits; 


Note: The machine is now ready to carry out the verification test. 
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A6.2.5 Verification test 


Estimated time te complete [min.]: 30 
Required special tools.......... A8.4.14 Verification module, spares 
Required part(s) ............. - 


NOTE: Remove at least one trolley before accessing the work-area. 
This makes for easier access to the work area. 


1. Prerequisites 


e Select in the Human Interface: 
e c Production 
e 1 Start. 
Note: The machine now carries out the homing action and the transport 
starts running. In the meantime the white lamp remains illuminated. 


2. Feed the verification tool 


e The tool is transported further and will be 
clamped in the Work area. 

Note: The machine will stop and an error message 
will be displayed “verification board not 
connected”. 

e Move the XY robot to the other side. 


3. Connect the verification tool 


e Open the front cover and connect the tubes 
and electrical connector at the verification 
tool. (connect the thick tube first). 

e Put the magnet at the front transport rail. 

e Note that the tubes and wiring can not be 
sensed by the board sensors, and XY robot 
cannot touch tubes and wiring. 
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4. Connect verification tool to machine 


e Connect the tubes and electrical 
connector to the machine. 


5. Start verification, head 1 


e Put glass component in pocket on the board (do not touch glass 
surface) (if not already there) (shiny side up) 

Close the cover. 

Start verification test by pressing the <start> button on the touch 
screen. 

Note: The error message “the verification board must be connected” still 
exists. 

Press <retry> and the verification test will start. 

Note: The verification test with 480 verification measurements (30 
measurements per board position (4 positions), and per angle (4 
angles)) with one head takes approximately 45 minutes. 

When the verification test is finished, the machine will stop 
automatically and error messages “Verification board still connected” 
and “Cannot transport verification board” will be displayed. 

When per placement head a test has to be performed follow the following 
instructions otherwise continue 7. Remove verification tool . 


6. Continue verification, head 2,3... 


e Stop the active order and create a new order for another head. 
The tubes and wires have to be disconnected and the verification tool 
can be shifted manually out of the transport system. 

e Solve the error. 

e Remove the order. 

Note: When the last placement head has finished the verification test (2 
error messages will be displayed again), move the XY robot to the 
other side. 

7. Remove verification tool 


e Open the front cover. 
e Disconnect the tubes and electrical wire at the machine. 


e Disconnect the tubes and electrical wire at the verification tool and 
remove the magnet from the front transport rail. 
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Remove component from pocket on the board (optional) and shift 
manually the verification tool out of the machine. 

Close the front cover. 

Solve the error. 

Remove the order. 


8. Handling measurement data 


Note: 


Note: 


The data of the verification test will be sent from apc to the SC. This 
data can be copied to archive or floppy. 

The data can be presented on screen. 

Select the required run and a summary can be presented. 

The machine accuracy can be improved when the offset is chosen at 
the head offset menu. 

The calibration data of the machine will now automatically be 
updated. 

After this improvement the production may start immediately. (The 
machine does not need a shut down action first). 


When major repairs are carried out (involving removal of module from 
machine) (to ca, ph, transport or XY robot), These offsets become 
invalid (they can even make things worse). At an exchange ca or head 
calibration these parameters are automatically reset. At other modules 
they are not! The user must keep watch for this. If you still want to 
use this offset again (after such a repair) the verification tool must be 
run again. 
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A6.2.5.1 Verification tool, cleaning 


Estimated time te complete [min.]: 3 
Required special tools.......... 


Required part(s) ............. Fibre free tissue; Ethanol 


IRRITATING SUBSTANCE 
AACAUTION Direct contact may cause irritation of the skin. 


Avoid direct contact. Use Personal Protection Equipment. 


V7 
"ig co 


7 XN 


NOTE: When lubricating or cleaning with ethanol, make sure to wear gloves to avoid 
skin contact. 


1. Clean the glass plate 
e Clean the glass plate in shown directions using fibre free tissue and 
Ethanol; 


e Inspect the glass plate for damage and severe scratches, replace where 
necessary. 
2. clean the glass components 


e Clean the marker plate in shown directions 
using fibre free tissue and ethanol; 

e Inspect the glass plate for damage and severe 
scratches, replace where necessary. 
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A6.3 Software licences, adjusting 


Estimated time te complete [min.]: 
Required special tools.......... 
Required part(s) ............. 


wee NOTE: Because the software licence hardware key is specifically programmed or each 
licence combination, communication with Assembléon is an important part 
of this procedure. 
For an overview of available licenses, see A4.3.7.3 Hardware keys 
For replacing a defective software licence hardware key refer to B8.10 Software 
licence hardware key, replacement 
1. Prerequisites s 05/03/2007 } settings | Maintenance iss Engineer} 2 | 
¢ This procedure is only applicable when updating —— — —— 
the software licences (adding more licences). ‘ono ie Reeser a i 
2. Adjusting the software license fo = ET 2 | © 
p aa JERTPEGOSFGNOSFGFYKIN _ 
e Log in as M&S engineer. “eae Lo Settee ode FT| =) 
e Set the machine in idle state. (ees a — 
e Select ‘Maintenance’ ss estes al 
r ’ ‘y: , Shell... Update License 
e Select ‘Tools’ - ‘Licence tool’ Toole ee 
e Select 'Get Locking Code' (1). we 
The locking code appears in the top field. 
If the message "Error" appears in the top field, m5 ae | yaad oO 3 
make sure the key is firmly attached to the pert | Trrogans!| — sete" IInsintenance “History Aarne Hal 


system controller and try again. 
e Select the 'Save' button (2) to save the locking code to file. 
Note: Use the PA and DC number of the machine for the file name. (for the 
location of the identification sticker see A3.1 Machine identification . 


3. Activating a software license 


ff Field Exchang... Eg 


Note: To activate a software license(s) on an existing = 
machine, a license update code has to be ordered [ERTPEGDSFENDSFOFVEN 
first. This code is sent as file and is only 
applicable for the machine it was requested for. 
The received license update code will cover all = 
ordered licenses. | ='8 


e Make sure the license update code file is , 


Get Locking Code 


A si Update License 
available on a memory stick. a 
e Log in as maintenance and service engineer as 


e Select ‘Maintenance’, ‘Tools’ and ‘Licence tool’ 
Note: This procedure can be done while the machine is in idle state. 
e Select the 'Open' button (3) and browse to locate the software update 
license code file on a memory stick in the system controller. 
e Select 'Update License’ (4). 
Note: The hardware key programming begins; it may take up to two or three minutes to 
complete. Note that license update codes can only be used once. 
e When "Update Successful" appears, close the field exchange utility. 
e Verify that all required licenses are available on the screen. 
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A7.1 


A7.2 


This chapter lists all preventive maintenance aspects of the machine, completed 
with recommended intervals and references to the actual procedure. 


Recommended maintenance tools and materials 


Recommended maintenance tools and materials can be found in: 


e A8.6 Tools 
e A8.5 Materials 


Maintenance intervals, calculation 


All data on recommended maintenance intervals and total service time are based on 

following starting points: 

@ Production time 20 hours a day; 

@ Environmental operating conditions as specified in the Installation Manual (e.g. 
temperature, humidity, dust etc.); 

@ Full option configuration. 

Keep in mind that a number of extra factors will affect actually needed 

maintenance intervals, e.g. 

M@ Deviating environmental operating conditions; 

M@ Component’s quality; 

M@ Tape material's quality; 

M@ The use of glue/ solder paste; 

@ Oil contents of compressed air. 
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A7.3 Preventive maintenance schedule 


Operator Engineer 


B7.1 Touch screen and keyboard, cleaning 


B7.2 Protection hoods, cleaning 


| | 3% Weekly 


B7.3 Safety contacts on front and rear cover, checking 


B7.4 Air supply unit, draining 


B7.5 Filter in controllers, replacement 


| | 9] ae] ae % | © Months 


B7.6 Filter in air supply unit, replacement 


| 3) 9 ¥e| 9e| ae] ae | MOaely 


B7.7 Gauges on air supply unit, checking 


Board transport 


C7.1 Board sensors, cleaning 


C7.2 Transport area, cleaning 


C7.3 Transport spindles and bearings, checking and lubricating 
C7.4 Transport belts, checking 


| | 3% 


Placement heads 


D7.1 Toolbit exchange unit, cleaning 


D7.2 Component reject module, cleaning 


D7.3 Nozzles interface, checking cleaning 


D7.4 Placement head DV, cleaning the air channel 


D7.5 Placement head HA, replacing the dust catch filter in flip chip nozzle 


D7.6 Placement head HA, replacing the dust catch filter in nozzle 


D7.7 Placement head HA, replacing the carbon brushes from Z and RZ motor 


D7.8 Placement head DV and Z-lift, checking, cleaning and lubricating 


ae ae de ae se ee ae: 


D7.9 Placement head HA, checking, cleaning and lubricating 


Vision 


F7.1 CV camera, cleaning the external waste bin 


F7.2 Vision markers on CV camera, cleaning 


F7.3 BA camera, cleaning 


F7.4 CV camera, cleaning the glass plate 


4) 3) 3 | He 


F7.5 CV camera, cleaning the internal waste bin 
XY robot 
G7.1 Linear scales on XY robot, cleaning 


G7.2 Linear guides on XY robot, cleaning and lubricating 


G7.3 Fans on X axis, cleaning 


| | 3 


G7.4 Fans on Y axis, cleaning 


1) Lubricate the linear guides every 2 months. 
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CHAPTER A8 Spares tools and materials 


A8.1 


A8.2 


This chapter provides information on spare parts, tools and materials used to 
perform preventive and corrective maintenance, machine installation or re- 
configuration. Prices and standard packing units are not included. 
Please consult your regional service centre for price information. 

e Repair policy, see A8.1 Repair policy . 

e Spares, see A8.3 Spares . 

e Materials, see A8.5 Materials . 

e Tools, see A8.6 Tools . 


Repair policy 


During the first year after introduction of this machine some replaced parts are 
expected to be send back for investigation: 

e Interface board base 

e Interface board electrics 

e Dual vision placement head controller 

e System, process and SVS Pro controllers. 


These controllers can only be replaced as a whole module for the time being. 
After one year the need of spare parts in this module will be defined. 


e Send back the part(s) in the original packaging. 


Decommissioning policy 


The following items can become solid waste after use: 


e Printed circuit boards 

e Transformers 

e Automatic fuses / motor switches 
e Batteries 

e Lamps 

e Relays /contact elements. 


After decommisioning, more than 80% of the machine can be recycled. 
Some parts become solid waste. 


Disposal of solid waste should be done in accordance to local legislation. 
This differs per country. 
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A8.3 Spares 
A8.3.1Spares, defintitions 


e Item number.... 


e Part of item 


e Ordering code.... 


e Description 
e Qty/ mod 


e Priority Indictor. . 


e Repair options... 
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Four digit number to identify the spare part in this 
manual, consisting of a two digit module number and a 
two-digit sequential number for each spare part. 

If a spare part is a part of a higher assembly, part of 

item shows which assembly. 

The code number with which the spare part can be 

ordered at your regional service center; 

Name of the spare part. 

The number of times the part is used within the module 

or machine. When this field is left empty the item 

either equals the module or the item is not directly 
related to the machine configuration. 

A part can be a priority spare part, meaning it is of 

vital importance for running the machine. If a spare 

part is a priority spare part, it will be declared as “Y”, 

otherwise a “-” is shown. 

‘RO’: The defective item is replaced (swapped), after 
sending it back, by a part with equal form, fit and 
function. 

‘RC’: Customized repair, after repair the same item is 

sent back. 

: No repair, discard item, 

see A8.2 Decommissioning policy 


ar 


e Replacement instruction For this spare part a replacement instruction is 


e Remarks 


A8.4 Spares, overview 


available 
Provide extra information. 


A8.4.1 Controllers, spares... 1... eee ee ee eee A.150 
A8.4.2 Control supply, spares... .. 2... 02.0 eee ee eee A.152 
A8.4.3 Mains supply... 2.0... ee eee ee ee eee A.154 
A8.4.4 Base, spares... .. ee ee ee eee eens A.158 
A8.4.5 Air supply unit, spares... 22... . eee eee eee A.160 
A8.4.6 Trolley lift, spares... ..... ee ee ee ee eee A.162 
A8.4.7 Board transport, spares... .. 2.2.0... 02 e eee A.164 
A8.4.8 Placement head HA, spares............00005 A.168 
A8.4.9 Toolbits and gripper for placement head HA...... A.170 
A8.4.10 Placement head DV, spares .............2005. A.174 
A8.4.11 Toolbits for placement head DV.............. A.176 
A8.4.12XY robot, spares 1... ee eee ee ees A.178 
A8.4.13 Vision, SpareS . 1... ee ee ee ee ees A.180 
A8.4.14 Verification module, spares.............2000. A.182 
A8.4.15 Fluxer, spares»... ee ee ee ee ees A.183 
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A8.4.1 Controllers, spares 


Current spare parts list, see www.assembleon.com 


Part of Item No 
Ordering Code 


Description 


Repair options 


Replacement Instruction 


Assembléon 


9498-396-01603 


System controller (ASC) 


9498-396-01604 


Process controller (APC) 


9498-396-01605 


SVS-Pro controller 


~<| -~< | ~| Priority indicator 


(Optional) 


9498-396-01724 


Air filter insert 


«| =| =| =| Qty/Mod 


Part of maintenance kit 


S 
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5 


9498-396-00079 
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Switch 


PA 2410/01 
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A8-00005.fm 
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A8.4.2 Control supply, spares 
Current spare parts list, see www.assembleon.com 


9498-396-01647 | Interconnection Board Elect 
Parts of XY robot A8.4.12 XY robot, spares 

Parts of pick and place A8.4.8 Placement head HA, spares 
Parts of board transport A8.4.7 Board transport, spares 
Mains supply A8.4.3 Mains supply 
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Chapter A8 
A8.4.3 Mains supply 


Mains supplies exist in different technical versions. 


e A8.4.3.1 Mains supply on PA2410/01, spares 
e A8.4.3.2 Mains supply on PA2410/00, spares 


A8.4.3.1 Mains supply on PA2410/01, spares 


Current spare parts list, see www.assembleon.com 


Part of Item No 

Ordering Code 
Description 

Priority indicator 

Repair options 
Replacement Instruction 


9498-396-01050 


Hours counter 


9498-396-01623 


Digital I/O, out 


9498-396-01624 


Digital I/O, in 


9498-396-01622 


Digital I/O, base 


9498-396-02421 | Circ. breaker 16A/3P 
9498-396-00023 | Circ. breaker 8A/1P 
9498-396-00024 | Circ. breaker 4A/1P 
9498-396-02423 | Emergency Relay Pnoz X2P 24V 
9498-396-02410 | Relay DILMC25-01 24V DC 
9498-396-02413 | Supply 24V DC-1A 
9498-396-02412 | 3 Phase relay CM-PVE 
9498-396-00025 | Circ. breaker400V/4A 3P 
9498-396-02379 | Power board 

9498-396-01621 | Power supply 230V-24V DC/20A 


ID no. 777303 
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A.156 


A8.4.3.2 Mains supply on PA2410/00, spares 


Current spare parts list, see www.assembleon.com 


Part of Item No. 


Ordering Code 


Description 


Priority indicator 


Repair options 


Replacement Instruction 


Assembléeon 


9498-396-01050 


Hours counter 


9498-396-01623 


Digital I/O, out 


9498-396-01624 


Digital I/O, in 


9498-396-01622 


Digital I/O, base 


9498-396-01628 


Circ. breaker 16A/3P 


9498-396-01627 


Circ. breaker 8A/1P 


9498-396-01626 


Circ. breaker 2A/3P 


9498-396-01625 


Circ. breaker 2A/1P 


©! co] NW] om] om] &| w!] wm] =| Item No. 


9498-396-01043 


Phase guard relays 


9498-396-01629 


Emergency Relays Pnozxi 


ID no. 777307 


9498-396-01630 
9498-396-01631 


Relay MC25-10 
Relay MC25-01 


9498-396-00019 


Power board 


9498-396-01621 
9498-396-01873 
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Power supply 230V-24V DC/20A 
Suppressor 


on 
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A8.4.4 Base, spares 


A.158 


Current spare parts list, see www.assembleon.com 


Part of Item No. 


Ordering Code 


Description 


Priority indicator 


Repair options 


Replacement Instruction 


— | Item No. 


9498-396-00026 


Switch 16A 


9498-396-02415 


Main switch 3-phase N 


9498-396-00003 


Emerg. stop actuator 


n> | =| =| Qty/ Mod 


Set of button, adapter and 
actuator 


9498-396-01649 


Safety contact 


9498-396-01620 


Gas spring 


9498-396-01680 


Enabling switch 


Supplied without cable 


9498-396-00005 


Buzzer 


9498-396-00007 


Indicator white 


9498-396-00008 
9498-396-00006 


Indicator blue 
Indicator green 


9498-396-00091 


Touch screen 


9498-396-00093 
9498-396-01099 


Power supply touch screen 


Interconnection board base 


9498-396-01619 


Cable interface pick and place 


9498-396-00109 


Repeater 
Fan 230V 50/60Hz 


See A8.4.13 Vision, spares 


9498-398-02123 


Hardware key AX-201 


9498-396-02123 


Temp. hardware key AX-201 


Limited validation 


9498-396-00067 


Keyboard 


9498-396-02379 


Power board 


PA 2410/01 


9498-396-00019 


Power board 


PA 2410/00 
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9498-396-02418 


Glued foot 
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A.160 


A8.4.5 Air supply unit, spares 


Current spare parts list, see www.assembleon.com 


9498-396-01644 


Air supply unit 


Assembléon 


9498-396-00062 


Filter element 0.3 


Part of mantenance kit 


9498-396-02183 


Pressure gauge 


9498-396-01646 


Vacuum gauge 


9498-396-01645 
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Valve 
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A.162 


A8.4.6 Trolley lift, spares 


Current spare parts list, see http://espares.assembleon.com 


Part of Item No. 


Ordering Code 


Description 


Priority indicator 


Repair options 


Replacement Instruction 


Assembléeon 


9498-396-00251 


Trolley lift 


Complete trolley lift 


9498-396-00252 


Hose 


cd 
a.) 4 


9498-396-00253 


Micro switch 


9498-396-00254 


Base interface board 


9498-396-00255 


Flat cable 


9498-396-00256 


Actuator 


9498-396-00257 


Power cable 


9498-396-00258 


Power supply 24 V 


9498-396-00259 
9498-396-00260 


Trolley lift controller 
Switch 


Cable included 


9498-396-00261 


Safety interlock 


Cable included 


9498-396-00262 
9498-396-00263 


Safety interlock actuator 
Fuse slow 4AT UL 


~<|~<|~| ~<| ~| ~| «| «| ~| </ «| « 


One spare fuse is already 
present on the trolley lift 
controller. 


9498-396-00123 


Rubber ring 


Also in trolley lift 4022- 
510-7995x 


9498-396-00122 
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O-ring 7.65x1.78 


Also in trolley lift 4022- 
510-7995x 


4022 593 50293 
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17-01 


17-05 


17-13 


17-08 


17-09 


17-10 
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A.164 


A8.4.7 Board transport, spares 


Current spare parts list, see www.assembleon.com 


Part of Item No. 
Ordering Code 


Description 


Repair options 


Replacement Instruction 


Assembléon 


9498-396-02400 


Board sensor 


-< | Priority indicator 


5322-528-11036 


Coupling conveyor 


5322-361-10881 


Conveyor motor 


9498-396-01618 


Conveyor belt WA 


5322-358-10178 


Conveyor belt RI 


5322-466-11138 


Wiper tip 


5322-466-11137 


Clamping blade support 


5322-358-10176 


Timing belt conveyor 


6 T2.5/330 


co} co} NW] om] om] B&B] w!] | =| Item No. 


5322-693-22781 
5322-320-11462 


SMEMA board 
SMEMA cable 


Not shown 
Not shown 


5322-358-10175 


Timing belt lift 


10 T5/260 


5322-214-91176 
5322-210-20334 


Driver board 
EPD lift 


5322-535-10314 


Magnetic support pin 


5322-520-10808 
9498-396-01291 


Roller bearing 
Cable LIFT EMC.X1 


9498-396-01292 


Cable WIDTH EMC.X1 


9322-492-11179 
5322-492-11183 


Tension spring 
Tension spring 


5322-358-10179 


Timing belt 


10 AT 5/2000 


5322-361-10879 


Motor 


9498-396-02368 


Shaft clamp 


9498-396-01293 


Dowel 


5322-520-10807 


Roller bearing 


5322-463-11062 
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Linear guide lift 
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A.166 


Current spare parts list, see www.assembleon.com 


5322-216-04093 


DCPA 60/8D 


Assembléon 


5322-216-04091 


Transport controller 


9965-000-15024 


Transport controller rep 


9498-396-00492 


Fuse slow 2AT UL 


9498-396-00263 


Fuse slow 4AT UL 


Service 
AX-201 


5322-115-60151 


Manual 


Resistor 10 Ohm - 50W 


4022 593 50293 
08.03 


A8-00001.fm 


Assembleon 


A8-00001.fm 


ae) pice Bk 


v37_«V39 VAL vi7 27 
o°o Qo 9e lolomeolexe) 


v78 =V28B(V42. 


4022 593 50293 
08.03 


| of | ot il 
ft Z 5 | 
| | | | I | ake 


H22_H20_HI8 HI4 
9000000 
H21 HI9 HI5 HI3 


4 XéS 


Mita Be Biol Bto 
HT HI9 H21 H23 H25 HI! HI2 


Service Manual 
AX-201 


SYSTEM 
Chapter A8 


A.167 


SYSTEM 
Chapter A8& 


A.168 


A8.4.8 Placement head HA, spares 


Current spare parts list, see www.assembleon.com 


Part of Item No 
Ordering Code 


Description 


Repair options 


Replacement Instruction 


Assembléon 


— | Item No. 


9498-396-01919 


Placement head (new) 


-< | Priority indicator 


9498-397-01919 


Placement head (refurb.) 


pS) 
(eo) 


5322-530-10386 


O-ring 


5322-358-10181 


Belt 


9498-396-00584 


Screw M4x20 


4822-530-80163 


Curved washer M4 


5322-502-14434 


Screw M4x12 


9498-396-01388 


Carbon brush 


Set of 4 brushes 


9498-396-00972 
5322-530-51243 


Manifold 
O-ring 


5322-209-32572 


Pressure sensor 26PC 


5322-281-20176 
5322-281-20173 


Pressure valve 
Vacuum valve 


9498-396-00973 


Resolution extender 


See SI-AQ/D9-039 


9498-396-00556 
9498-397-00556 


Placement head contr. 
Placement head contr. rep 


9498-396-00492 


Fuse slow 2AT UL 


9498-396-00263 
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Fuse slow 4AT UL 
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A8.4.9 Toolbits and gripper for placement head HA 


Current spare parts list, see www.assembleon.com 


Replacement Instruction 


Part of Item No. 
Ordering Code 
Repair options 


Description 


— | Item No. 


5322-360-10446 | Nozzle |1 
5322-360-10447 | Nozzle 12 
5322-360-10448 | Nozzle 3 
9498-396-00326 | Nozzle |4 
5322-360-10449 | Nozzle 15 
5322-360-10451 | Nozzle I6 
9498-396-00327 | Nozzle 110 
9498-396-01822 | Nozzle O01 PH HA 
9498-396-01823 | Nozzle 02 PH HA 
5322-360-10444 | Nozzle O03 
5322-360-10445 | Nozzle 04 
9498-396-00329 | Nozzle O5 
9498-396-00328 | Nozzle $1 
9498-396-00330 | Nozzle S2 
9498-396-00331 | Nozzle S3 
9498-396-00332 | Nozzle FC 1 
9498-396-00333 | Nozzle FC 2 
9498-396-00334 | Nozzle FC 3 


PA 2744/50 
PA 2744/60 
PA 2744/70 
PA 2744/80 
PA 2749/00 
PA 2749/10 
PA 2749/50 
PA 2744/11 
PA 2744/21 
PA 2744/30 
PA 2744/40 
PA 2749/61 
PA 2749/60 
PA 2749/62 
PA 2749/63 
PA 2752/00 
PA 2752/10 
PA 2752/20 


~<|~<|~|~«<| ~«|] «| «| «| «| ~| «| ~| «| «| «| «| «| «| ~<| <| Priority indicator 


9498-396-00335 | Nozzle FC 4 PA 2752/30 
6 5322-360-10311 | Calibration nozzle 
Service Manual 4022 593 50293 
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A.172 


Current spare parts list, see www.assembleon.com 


Part of Item No. 
Ordering Code 


Description 


Priority indicator 


Repair options 


Replacement Instruction 


Assembléon 


5322-502-14433 


Screw M1.8x4 


Screws for O-nozzles 


5322-480-10169 


Dust catch 


for O-nozzles 


5322-532-12952 


V seal O9 


for nozzles O03 


5322-532-12953 


V seal 04 


for nozzles 04 


5322-466-12073 


Sealing plate 


For O-nozzles 


4022-526-69470 


Nozzle tip FC2 


PA 2752/10 


4022-526-69480 


Nozzle tip FC3 


PA 2752/20 


4022-526-69490 


Nozzle tip FC4 


PA 2752/30 


s 
5 
1 
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4022-526-69730 


Dust catch filter FC nozzle 


Package of 10 pieces 


9498-396-01870 


Gripper 


PA 2751/30 


4022-526-53510 
5322-404-10993 


Assy Gripper 
Gripp. Z-supp consumable 


4022-526-69540 


Single high jaw 


4022-526-69590 
2622-150-09127 


Double high jaw 
Square hex. screwdr. 0.9mm 


Not shown 


4022-526-53020 


Screw A4 M2x3 


Set of 10 


5322-395-10863 
5322-532-13143 


Configuration plate 
Distance ring 


4022-526-69550 


Single low jaw 


4022-526-69580 
9498-396-02296 
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Double low jaw 
O-ring 


for nozzles 05 
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A8.4.10 Placement head DV, spares 


Current spare parts list, see www.assembleon.com 


Replacement Instruction 


Part of Item No 
Ordering Code 
Description 
Priority indicator 
Repair options 


9498-396-02502 | Z-lift 
9498-396-02003 


rm] =| Item No. 


Sensor 


Screw Part of Maintenance kit 


Placement head DV 
controller 


no} no} no] no | Qty/ Mod 


9498-396-01611 


9498-396-01610 
9498-397-01610 
9498-396-00047 
9498-396-00046 
9498-396-00065 
9498-396-00066 
9498-396-01650 


Placement head 


Placement head rep 


Pneumatic controller 2 valve system 


Pneum. Controller board 


Silencer 
Valve 


Valve z-lift 


Part of Maintenance kit 


O-ring 


9498-396-00851 
9498-396-02118 
9498-396-02297 
9498-396-02164 


Transport strap 


Pneumatic controller 3 valve system 


Valve 


Silencer 


A.174 
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SYSTEM 
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A.176 


A8.4.11 Toolbits for placement head DV 


Current spare parts list, see www.assembleon.com 


Part of Item No. 


Ordering Code 


Description 


Priority indicator 


Repair options 


Replacement Instruction 


Assembléeon 


9498-396-01819 


Nozzle set V1 


Contains 4 toolbits 


9498-396-01820 


Nozzle set V2 


Contains 4 toolbits 


9498-396-01821 


Nozzle set V9 


Contains 4 toolbits 


9498-396-01874 


Nozzle set L8 


Contains 5 toolbits 


on} &| w] rm! =| Item No. 


9498-396-01202 


V seal round 9 set 


Contains 5 seals, 


applicable for L8, V5, V6 


Service 
AX-201 


9498-396-00168 


Manual 


Torsion spring 


4022 593 50293 


08.03 


A8-00025.fm 


A8-00025.fm 


Assembléon SYSTEM 


Chapter A8 


2PQOe 


4022 593 50293 Service Manual 
08.03 AX-201 


A.177 


SYSTEM 


Chapter A8& 


A.178 


A8.4.12 XY robot, spares 


Current spare parts list, see www.assembleon.com 


Part of Item No. 


Ordering Code 


9498-396-01606 


Description 


Motion amplifier 


Priority indicator 


Repair options 


Replacement Instruction 


Assembléon 


9498-396-02004 


Cable interface XY robot 


9498-396-01607 


X/Y-axis encoder RGH41 


9498-396-01608 


Reference marker 


9498-396-01642 


Fan Y motor 


9498-396-01643 


Fan X motor 


3 
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9498-396-01648 


Interface board drives (IBD) 


9498-396-02030 


Linear scale, X-axis 


840 mm 


9498-396-02031 
9498-396-02027 


Linear scale, Y-axes 
End clamp kit 


1440 mm 
For linear scale X-axis 


9498-396-02058 


Y encoder block 


9498-396-02424 


Service Manual 
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A.180 


A8.4.13 Vision, spares 


Assembléon 


Current spare parts list, see www.assembleon.com & 
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1 9498-396-01894 | BA camera 2/)Y 
2 9498-396-02275 | BAcamera interface 1 Between HA heads 
3 9498-396-02276 | BA camera interface | Between DV heads 
4 9498-396-01100 | CA camera, LFOV 1 
9498-397-01100 |CA camera, LFOV, rep 1 RO 
5 9498-396-01692 |CA camera, SFOV 1 
9498-398-01692 |CA camera, SFOV, rep 1 RC 
6 9498-396-00495 | Repeater 1 
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AX-201 
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SYSTEM 


Chapter A8 


A.182 


A8.4.14 Verification module, spares 


Current spare parts list, see www.assembleon.com 


Part of Item No. 


Ordering Code 


Description 


Priority indicator 


Repair options 


Replacement Instruction 


Assembléeon 


5322-395-10689 


Verification tool 


PA 2832/00 


5322-395-10883 


Glass QFP64 


9322-395-10884 


Glass QFP160 


5322-395-10885 


Glass circuit board 


5322-281-20173 


Vacuum valve 


5322-320-12773 


Connecting hose 


fe) 
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Service 
AX-201 


5322-395-10882 


Manual 


Pen - vacuum 4 1/4" 
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A8.4.15 Fluxer, spares 
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Current spare parts list, see www.assembleon.com 


Part of Item No. 


S 
i) 


Ordering Code 


5322 693 11597 
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Assy wiper fluxer 


Priority indicator 


Repair options 


Replacement Instruction 
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5322 693 11598 


Top module fluxer 


5322 216 04668 
5322 361 11176 


Board fluxer 
Motor fluxer 


5322 218 12053 


EPD fluxer 


5322 395 10871 


Calibration tool fluxer 


4022 594 12820 


Calibration tool 


=) >) 87) >) >) 1 Qty! Mod 
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A8.5 Materials 
A8.5.1 Materials, definitions 


e Standard materials..... 


e Maintenance kit....... 


e Second level spare parts . 


e Description .......... 
e Ordering code ........ 


e Application.......... 


e Picture/spare part reference 


A8.5.2 Materials, overview 
A8.5.5 Standard materials 


Assembléon 


Tools and materials needed for preventive 
maintenance, local obtainable 

A collection of spare parts and materials that 
enables the customer to perform preventive 
maintenance, based on a 2 year period anda 
maximum machine configuration, and also 
simple repairs that do not require specific 
knowledge or tools. This collection is available 
as a PA number via regular commercial 
channels. 


A collection of spare parts that is recommended 
to be available on-site at the customer. The 
collection of parts is defined to minimize the 
machine downtime, taking into account the 
failure probability of parts and machine 
modularity. This collection is not available as a 
kit but can be ordered for each part separately. 
Name of the material. 

The code number with which the material or 
material kit can be ordered at your regional 
service center. 

Indication of what purpose the material is used 
for. In case of a part, the assembly it belongs to 
is mentioned. In case of a material, the 
maintenance action it is used for is mentioned. 
Information to identify the material when 
applicable. Either a picture or a reference to a 
drawing in the spare part section. 


A8.5.3 Maintenance kit (PA 2440/00) 


A8.5.6 Second level spare parts 
A8.5.7 Consumables 
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A8.5.3 Maintenance kit (PA 2440/00) 


Description 
Lubricating kit 


Ordering code 


Amount 


Used for 
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Grease gun 
Flexible hose 
Protection cap 


5322-395-10615 
9498-396-02040 


(Kluber) Isoflex Topas NCA52 


5322-390-10151 


Grease for XY robot bearings 


Lithium based grease NSK 1 


5322-390-20159 


Transport spindles, guides 


Anti score EP lube 3 grease 
Optical kit 


9498-396-00143 


Placement head HA Z-motor, guide 


Camel hair brush, optical tissues 
Miscellaneous 


9498-396-00043 


Dust catch filter tool 


5322-395-10774 


Replacement tool for filters in placement 


head HA nozzles 


Board dismantling tool 


5322-395-10282 


Remove controller boards from control 


supply unit 


Filter element 0.3 9498-396-00062 2 Pneumatic air supply 

Filter (fan) 9498-396-01724 6 Air filter controllers 

Calibre Z-lift 9498-396-01905 1 Z-lift placement heads DV, adjustment 

Tie-wraps 15 cm 100 _| Fixation cables heads 

Tie-wraps 10 cm 100 _| Fixation cables heads 

Flatcable bracket (Large) 5 Placement head DV and Z-lift 

Loctite 243 1 All screws above Z=0 level unless 
otherwise defined 

Fuse puller 9498-396-02119 1 Pull fuses from boards 

PU HOSE 4 1mtr | Manifold from AQ to AX-201 


4022 593 50293 
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Description 
Encoder tool 


Ordering code 
9498-396-02059 


Amount 


Used for 
Adjustment of encoders on Y-axes 


Assembléon 


Plastic distance plate 


9498-396-02075 


X encoder adjustment 


Linear scale mounting tool 
on X-axis 


9498-396-02024 


Linear scale mounting tool 
on Y-axes 


Assortment box 


9498-396-02026 


Dust catch filter 


5322-480-10169 


Nozzle placement head HA 


Carbon brushes 9498-396-01388 16 Motors placement head HA 
Fuse slow F5x20 2A 9498-396-00492 20 All boards 
Fuse slow F5x20 4A 9498-396-00263 20 All boards 
Screw M1.8X4 5322-502-14433 20 Nozzle 
Screw M2.5X 8 9498-396-00250 10 Sensor Z-lift 
Screw M3X5 9498-396-00390 20 Placement head DV on interface bracket 
Screw M3X6 9498-396-00474 20 Encoder on X-axis 
Screw M3xX8 9498-396-00475 20 Manifolds 
Screw M3X16 9498-396-00476 20 Encoder on Y-axes, power supply 
Screw M4X6 9498-396-01882 20 Controllers placement head DV 
Bracket pneumatic controller 
Screw M4X8 9498-396-01883 10 Clamps, pneumatic controller, 
fans Y-axis 
Screw M4X10 9498-396-01884 20 Bracket pneumatic controller 
Z-lift placement heads DV 
Screw M4X12 5322-502-14434 20 Interface placement head HA, bottom 
Screw M4X16 9498-396-01885 10 X-sensor 
Screw M4X20 9498-396-00584 20 Interface placement head HA, top 
Screw M4X25 9498-396-01886 10 BA camera 
Hex lock nut M4 9499-396-00665 10 Fans Y-axis 
Washer 3.2X7 9498-396-00699 20 All M3 screws placement head DV, 
manifold 
Curved spring washer M3 9498-396-00769 20 All M3 screws 
Curved spring washer M4 9498-396-00903 20 All M4 screws used in X-carriage 


A.186 
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Description 
Washer PF 3.2X7 


Ordering code 
9498-396-00951 


Amount 


Used for 


Protection boards, manifold, DV 
controllers 
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Washer 4.3X9 


9498-396-00904 


All M4 screws placement head DV on 
bracket 


Washer PF-CP M2,5 


9498-396-01068 


Manifold placement head HA 


Earth washer STL ST 4.3X8 


9498-396-01069 


Fans, brackets 


Earth washer STL ST 5.3X10 


9498-396-01082 


Hood, side plate 


Earth washer STL ST 6.4X14 


9498-396-01188 


Earth to covers 


O-ring placement head HA 


5322-530-10386 


Nozzle interface 


O-ring 2.3 x 0.9 


5322-530-51243 


Behind pressure sensor on manifold HA 
Pneumatic controller interface 


Sealing plate 


5322-466-12073 


For nozzles placement head HA 


Fixing eye of tie-wrap 


9498-396-01394 


Cables in control supply unit 


Hose pillar RTU-PK-3/3 


9498-396-01881 


Manifold from AQ to AX-201 


Contact pen 


9498-396-00125 


Trolley to lift electrical interface 


PCB spacer RLCBSRE-10 


9498-396-01887 


Placement head HA, transport controller 
in control supply 


Cable clamp 


9498-396-01888 


Base 


Cable clamp 4.8 


9498-396-01889 


Encoder cable, BA camera 


Flatcable bracket (Small) 


Control supply unit 


End stop Z-lift DOWN 


9498-396-01892 


Z-lift placement head DV 


End stop Z-lift UP 


4022 593 50293 
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] Needle (set of 


Assembléon 


Container 
Plunger 


9498 396 02000 


Dispenser 
Nylon ring 
Flange screw 
Plunger arm 
Screw 


roamool|no|+/z 


9498 396 01999 


Grease (IKO) 


9498 396 02001 


Needle guidance 


Bended needle 


A.188 


9498 396 01996 


9498-396-02438 
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A8.5.5 Standard materials 


4022 593 50293 
08.03 


Description 
Fibre free tissue 


Local purchase 


Keyboard cleaner 


Local purchase 


Ethanol 


Local purchase 


Clean air spray 


Local purchase 


Vacuum cleaner with plastic attachments 


Local purchase 


Anti-static spray 


Local purchase 


Molykote metal protector 


Local purchase 


Loctite 243 


Local purchase 


Protective gloves 


Local purchase 


Brush soft 


Local purchase 


Multimeter 
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A8.5.6 Second level spare parts 


Assembleon 


Definition of second level spare parts, see A8.5.1 Materials, definitions 


System controller 


Process controller 


A8.4.1Controllers, spares 


Motion amplifier 


A8.4.12XY robot, spares 


Placement head HA 


Placement head controller 


Manifold 


A8.4.8Placement head HA, spares 


Placement head DV 


Pneumatic controller 


Placement head DV controller 


A8.4.10Placement head DV, spares 


Transport amplifier 


Transport controller 


A8.4.7Board transport, spares 


CV camera LFOV 


BA camera 


Figure 82 Second level spare parts 
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A8.5.7 Consumables 


A8.4.9 Toolbits and gripper for placement head HA 


A8.4.11 Toolbits for placement head DV 


A8.5.3 Maintenance kit (PA 2440/00) 
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A8.6 Tools 
A8.6.1 Tools, definitions 


e Recommended standard tools 
Tools that are used for general purposes during 
service and maintenance activities. Local 
purchase by the customer is expected. 


e Recommended special tools 
Tools that are used for specific purposes during 
service and maintenance activities. Local 
purchase by the customer is expected. 


e Recommended Assembléon tools 
Tools that are used for specific purposes during 
service and maintenance activities and that are 
available via Assembléon. Tools can be ordered 
separately or as part of a tool set, using the 
regular commercial channels. 


e Description.......... Name of the tool 

e Application.......... Indication of what purpose the tool is used for. 

e Ordering code......... The code number with which the tool or the 
tool-set can be ordered at your regional service 
center. 


e Identification and picture Information to identify the tool, either a picture 
or an identification number if applicable, or 
both. The last digit of an identification number 
indicates the version of a certain tool. The 
higher this digit the later the tool. The listed 
identification number is the minimum required 
version. All later versions are compatible. 


A8.6.2 Tools, overview 


A8.6.6 Recommended Assembléon tools 
A8.6.3 Recommended standard tools 
A8.6.5 Recommended special tools 
A8.6.4 Setup tooling kit (PA 2435/00) 
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A8.6.3 Recommended standard tools 


Description 
Open end/ring wrench 5 mm 


Open end/ring wrench 5.5 mm 


Open end/ring wrenches 6 - 24 mm 


Socket screwdriver 4 mm 


Socket screwdriver 5 mm 


Socket screwdriver 7 mm 


Socket screwdriver 8 mm 


Socket screwdriver round-head 2.5 mm 


Socket screwdriver round-head 3 mm 


Socket screwdriver round-head 4 mm 


Socket screwdriver round-head 5 mm 


Allen key 0.9 mm 


Allen key 1.27 mm 

Allen key 1.5 - 10 mm 

Allen wrenches (short) 
TORX screwdrivers T7 - T40 
Screwdriver TORX T6 
Screwdriver TORX T7 
Screwdriver TORX T10 
Screwdriver TORX T15 
Screwdriver no. 1 insulated 


Screwdriver no. 2 insulated 


Screwdriver no. 3 insulated 


Screwdriver no. 4 insulated 


Screwdriver no. 5 insulated 


Screwdriver no. 4 short 


Screwdriver no. 4 square 


Screwdriver clamping M2 - M3.5 


Screwdriver clamping M3.5 - M5 


Precision screwdrivers 


Phillips screwdriver no. 0 


Phillips screwdriver no. 1 


Phillips screwdriver no. 2 


Measuring tape 2 meter 


Calliper gauge 150 mm 


Feeler gauges 0.03 - 0.5 mm 
ESD-set 
Multi meter 
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A8.6.4 Setup tooling kit (PA 2435/00) 


iA 


pes 
eA a 


US 


Rhone SSS Sets 


> 
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Description 
Calibration nozzle 


5322-360-10311 


Application 


Calibration, placement head 
HA 
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Identification and picture 


Nozzle set 5 x L8 


9498-396-01874 


Calibration, placement head 
DV 


Spirit level 
Plumb line 


9498-396-00097 


Levelling 
Positioning 


Open ended spanner 36 mm 


Hook spanner 68-75 


9498-396-00037 


9498-396-00035 


Levelling, mounting on crate 
bottom 


Levelling jig 
Hook spanner 45-50 


9498-396-02082 
9498-396-02078 


Machine levelling 


(Hook spanner 68-75 is item 5) 


Torque wrench 10-100 Nm 
Bit holder insert tool 
Hex bit 8 mm 


9498-396-02079 
9498-396-02080 
9498-396-02081 


Torque screw driver 0-6 Nm 
Extended bit holder 150 mm 
Ball hex 4 
Ball hex 3 


9498-396-02084 
9498-396-02085 


Panel removal key 


9498-396-02083 


Transport calibration plate 


5322-466-11588 


Calibration 


4022 593 50293 
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Measuring support 
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9498-396-00181 


9498-396-00182 


Levelling, range 10 mm, 
accuracy 0.01 mm. 
Support 


A.195 
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A8.6.4.1 Setup tooling, optional tools 


Description 
Installation wheel set 


Description 


A.196 


Ordering code 
9498 396 00145 


Ordering code 
Placement head cleaning tool 9498-396-00558 
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Application 


Set of 4 lorries for manual machine 
transportation. 


Application 


Assembléon 


Identification and picture 
4022 510 1763 
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A8.6.5 Recommended special tools 


Description 


Power supply 
(24 Volt, 5A) 


Application 


Used when the trolley will not 
come down from the base 
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Chapter A8 


Picture 


Belt tension gauge 
(Range 50-250 Hz, accuracy 2Hz). 


Corrective maintenance: 
belt tension check after 
Z-motor, Z-belt, X-motor and 
X-belt replacement. 
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A8.6.6 Recommended Assembléon tools 


Description 
Wrist band ESD 


Spiral coard 


Ordering Code 
2622-890-98277 


2622-890-98352 


Application 


Assembléeon 


Adjustment plate 


Plastic feeler gauge 


9498-396-00118 


5322-395-10673 


Trolley lift 


Trolley extension cable 


5322-218-11886 


Encoder tester 
Y-calibration tool, A-series trolley 


5322-395-10773 
9498-396-00857 


Z-calibration tool, A-series trolley 


9498-396-00856 


Suspension beam 
Suspension bracket 


5322-535-10577 
5322-395-10843 


Carrier detection adjustment tool 


5322-395-10841 


Adjustment carrier 
Adjustment ring 20 mm 


5322-466-11767 
5322-532-12917 


Adjustment ring 26 mm 


5322-532-12918 


Assy strip 
Extension cable 2, A-series trolley 


9498-396-00980 
9498-396-00859 


Extension cable 1, A-series trolley 


9498-396-00858 


Gauge board Transport 


Height block 


5322-395-10639 


5322-466-11589 


Board transport 


Board transport 


Special wrench 
Dial gauge holder Z=0 


5322-395-10638 
9498-396-00157 


Gauge included 


Lift plate feeder bank 


4022-532-06401 


X-Y calibration kit 
Torque meter (5 N) 


5322-466-11608 
5322-395-10692 


Required for XY robot calibration 
Required for Placement Head 


Torque meter (20N) 


5322-395-80388 


Required for Placement Head 


Belt tension indicator 
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CHAPTER B1 Introduction 


B.6 


B1.1 General 


The base contains controllers, electronics, wiring etc. 


On the base, board transport, various trolleys and the various placement heads can 
be mounted. All electrical and moving components are safely placed behind 
protection covers. 


B1.2 Survey 


Figure 1 AX-201 base 


Content of this part: 


Base 

. Control supply unit 

. Air supply unit 

. System and process controller 
. User interface 

. Trolley lift 

. Lamp post. 
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CHAPTER B2 Safety and ergonomics 


The base is part of the whole machine. 


Safety and ergonomics is only described for the machine as a whole. 


See CHAPTER A2 Safety . 


B2-00001.fm 
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B3.1 — JUL: identification 


} 4022- 510- 8300x 


Assembiéon 
Identification plate Made in Holland 


E —a— 


No Gap 
Weight: 


|112|3/41516/71819] 


Figure 2 Trolley lift, identification 


Format 
Technical identification 12 digit number, last digit marked at bottom of sticker. 


Serial number 6 digit production code 


Figure 3 Trolley lift, identification 


Service Manual 4022 593 50293 


AX-201 


08.03 


B3-00001.fm 


B4-00001.fm 


Assembléon BASE 
Chapter B4 


CHAPTER B4 Functional description 
B4.1 Base 


The frame is a welded sheet steel assembly resulting in a stiff construction. 


The base is height adjustable, to meet the production environment according JIS 
and SMEMA standards. 


The frame has accurate interfaces to the XY robot (1), the board transport (2) and 
the trolley lifts (3). 


ON LS) 


Figure 4 Base with XY robot 


1. XY robot (part of the base). 
2. Board transport interface. 
3. Trolley lift interface. 
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B4.2 Mains supply 


Control supply 


Mains 
400V AC 

3 phase + N 
Ground 


Safety circuit 
Ext. safety circuit 


Assembleon 


Mains , 


208-480V AC 
3 phase + N 
Ground 


Safety circuit 
Ext. safety circuit 


Mains 


208-480V AC 
3 phase 
Ground 


Safety circuit 
Ext. safety circuit 


Figure 5 = Mains supply, schematic diagram 


1. Machine (PA2410/01) without transformer. 


2. Machine (PA2410/01) with optional transformer (PA 1124/10). 


3. Machine with standard transformer (PA2410/00). 
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Hi Mains 


This is the factory nominal supply voltage. The machine needs 3-phase power input 
that ranges from 208 to 480V. Required frequency is 47 - 63 Hz. 


M@ Mains supply 


Via the tab settings the applicable supply voltage can be set to 208, 230, 400 or 
480V. A three-phase transformer converts the supply voltage into the required 
output. A phase guard relay is used to control the supply voltage. 


A safety relay is used to ensure a safe status of the machine. 


M@ Power output Target 
e 4OOV (3-phase).............. XY robot 


@ 230V sda we Gan RS Pa ede wees Controllers 
Touch screen(s) 
Trolley lifts 
24V power supplies 
Safety relays. 
© 48V (44V) 2... ee ee ee eee Transport controller 
Placement head controllers 
Tray trolley 
Auxiliary feeding connections 
DAN ahois tana awe cca rel sneras etctons XY robot 
Placement head controllers 
Transport controller 
Auxiliary feeding connections 
BA cameras 
CA cameras 
1/0 module. 
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Safety relay (K6) 


Figure 6 _— Safety relay 


The kernel of the safety circuit is the safety relay (K6), immediately cutting of the 
power to the servo motors (motion) if one of the following events occurs: 

e A front or rear cover is lifted. 

e One of the emergency stop buttons is pushed. 

e A trolley is lowered, or a safety cover is missing. 


Phase guard relay (K7) 


“_ K7 


Figure 7 Phase guard relay 


The phase guard relay (K7) interrupts the mains power supply when: 


. The phase sequence is incorrect. 

. Any phase is missing. 

. A voltage drop >20% 

. Asymmetry fault > 20% 

. Mains frequency exceeds 47-63 Hz. 

. The temperature of the transformer coils inside the main supply unit exceeds the 
maximum allowed temperature (3 sensors). 


Am KRW PDP PR 
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B4.2.3 Digital 1/0 


BASE 


Chapter B4 


009 TSIO-2008 


[suns 


FIELD 
POWER 


sal = 


Figure8  I/0 module 


The digital I/0 module handles data to and from the controllers: 


Lamp post 

Safety circuit 

Air supply 
Auxiliary feeding 
Verification tool 
Bitbus nodes 
Feeder sections 
Fluxer (optional). 


B4.2.4 Power on relay 


4022 593 50293 
08.03 


Figure 9 Power on relay 


When the phase guard relay (K7) detects a problem, the power on relay (K1) cuts 
off all power to the transport controller and to the electrical distribution rail. 
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B4.3 Air supply unit 


Figure 10 = Air supply unit 


The air supply unit is divided in tree parts: 

1. Pressed air (P) for both the placement heads DV and HA. 
2. Blower air (B) for the placement heads HA. 

3. Vacuum (V) for the placement heads HA. 
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B4.3.1 Air and vacuum, diagram 


Factory vacuum 
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VACUUM P-CAMERA 


MAIN-P 


PRESSURE 
EXHAUST 


BLOWER 


Air supply 


: ftp Exhaust 
i VERIFICATION 
TOOL 


Component vision 
camera(s) 


B valve 


V valve 


Auxiliary feeder 
SS connection 


Dual vision 
placement head 


Venturi 


Pressure sensor 


---/1 


| 
HTD Damper 
I 
! 


v4 


P2 
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me - EJECT INNER NOZZLE 
- OPENING GRIPPER 


PI 
LOCK /TOOLBIT 
RELEASE 


High accuracy 
placement head 


viB 
VACUUM 
BLOWER 


Figure 11  Airand vacuum diagram 
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B4.4 Controllers, overview 


Figure 12 Controllers, mounted in the base 


1. SVS Pro controller, see B4.4.1 SVS Pro controller 
2. Process controller, see B4.4.2 Process controller 
3. System controller, see B4.4.3 System controller 


B4.4.1 SVS Pro controller 


The SVS Pro controller is an industrial computer supplied with a CAN card. This 
controller is responsible for communication with the feeder sections and SVS Pro 
scanner. 


B4.4.2 Process controller 


The process controller is an industrial computer, responsible for: 
e The communication between transport controller, placement modules, XY 
robot and feeding modules. 
e AllI/O checks. 
e Collecting MIS data. 


B4.4.3 System controller 


The system controller is an industrial computer, responsible for: 


e Management of placement programs and process data. 

e Interfacing with external systems. 

e Hosting calibration values. 

e Controlling the user interface peripherals. 

e SVS Pro and BICO communication. 

e Analyse and presenting MIS data. 

e Providing the graphical user interface (keyboard, touch screen). 
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B4.5 Touch screen(s), keyboard 


Figure 13 Touch screen and keyboard 


During production the machine (system controller) can be operated using only the 
touch screen at the front or rear (optional). 


For entering single line text or numeric values a keyboard is provided. 

The keyboard has an integrated pointing device that can be used in case of a 
malfunction of the touch screen. 

The information panels and dialogues all support keyboard control. 


B4.6 Lamp post 


\ 
) \ 


Figure 14 Lamp post 


The lamp post represents the actual status of the machine, and is controlled by the 
process controller via the I/0 module. 

1. Beeper: Acoustic warning signal 

2. Green: Running production 

3. Blue: Intervention of operator required 

4. White: Machine in idle 
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B4.7 Trolley lift 


The trolley lift forms the interface between the base and a trolley or a trolley lift 
cover. Trolley lifts are located at the front side of each trolley slot. 


The trolley is picked up at the two upper mechanical interfaces (1). A trolley is 
lifted from the floor to eliminate floor irregularity. The lower mechanical interface 
(2) ensures a correct positioning of the trolley in Y-direction. The lift is moved by 
an electrical actuator. The base supplies 230 VAC to the power converter of the 
trolley lift. 


Figure 15 Trolley lift 4022-510-8300x 


@ Trolley lift functionality when a trolley is lifted: 


1. 


The trolley is pushed against the trolley lift, the electrical circuit in the trolley 
lift is closed via the slide contacts on the trolley lift and the electrical spring 
contacts in the trolley. 


. The 'up' control on the trolley is activated (by the user). 
. Relay K1 activates the trolley lift actuator to move upward. 


4. The electrical contacts on the base interface board and the trolley interface 


board are connected. 


. The safety interlock on the trolley lift closes the safety circuit (for details about 


the safety circuit see system wiring). 


. The micro switch in the trolley lift is activated. 


7. The micro switch stops the actuator. 

8. The micro switch closes the power circuit to the trolley (2 times 24 VDC). 
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Trolley lift functionality when a trolley is lowered: 


. The 'down' control on the trolley is activated (by the user). 

. Relay K2 activates the trolley lift actuator to move downward. 

. The micro switch in the trolley lift is deactivated. 

. The micro switch interrupts the power circuit to the trolley (2 times 24 VDC). 
. The safety interlock on the trolley lift interupts the safety circuit (for details 


about the safety circuit see system wiring). 


. The electrical contacts on the base interface board and the trolley interface 


board are disconnected. 


. The mechanical interfaces between the trolley lift and the trolley are discon- 


nected, the trolley can be removed from the trolley lift. 


. The trolley lift keeps moving downward until the endswitch in the actuator is 


activated. 


B4.8 Trolley lift cover 
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Figure 16 Trolley lift cover 


The trolley lift cover is designed to enable safe operation of the machine when no 
trolley is available for a trolley slot. The switch on the trolley lift cover activates 
the trolley lift thereby closing the safety circuit (see chapter A5). 


The trolley lift cover is designed for AX-201 and for AQ as well. 
Mount the marker for AX-201 on position 2. (Position 1 is for AQ). 
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CHAPTER B5 Troubleshooting 
B5.1 Troubleshooting workflow 


The troubleshoot chapter is structured around 3 main questions to help 

troubleshooting the machine: 

1. What must I do when? Make the right decision with help of the diagnosis tree. 

2. How must I do it? Get the right answers with the right procedures. 

3. Where can I find specific information? Get the technical details to be able to 
retrieve the right answer from the procedure. 


NOTE: Using the electronic version of the manual will enable the user to use 
hyperlinks and the ‘back’ button in the browser to navigate quickly through 
the information in separate paragraphs. 


Diagnosis tree Procedure Reference information 


What, when? How? Where to find what? 


(PA 1221/01) 


ms 
| i 
dh 
Hae 


Structure — Procedures Technical details 
(Make decision) (Get answer) (Find connections, LED's, etc.) 


Figure 17 Visual structure of chapter 5 
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B5.2 Diagnosis trees and tables 


B5.2.1 Diagnosis trees, conventions 


Seti Test C) Error tree 
end Connector 


i) Conclusion / 


C 
information 
Predefined 
Decision procedure 


Figure 18 Error trees, conventions 


Action 
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B5.2.2 Mains power supply, diagnosis tree 


- 


Se Power supply failure 


Possible failure symptoms: 
- No power for machine at all 
- System controller does not start 
-No servo power available 
- Modules missing in GUI configuration 
- Several circuit breakers interrupted 


Quick check on power supply 


status 
Mains supply NO 
available 
YES 
Safety circuit NO 


closed 


YES 


Power Available 
Start-up system 


Figure 19 Mains power supply, diagnosis tree 
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Circuit breakers 


OK? me 


Check mains voltage 
settings of transformer 


—C) 


YES v 


supply to machine. 


Problem with external pow 


=) 


Phase detection 


relay (K7) OK? 
v 


VES phase connection. 


Check factory fuses an 


id 


Fuse F2, F3 and 
F4 OK? 


Check power 


_ distribution boards 


2-0 


YES 


NO Check K2 Relay 


wiring and connections 


(+) 


YES 


Continue in main diagnose Safety Circuit 
tree Closed? 


Figure 20 Mains power supply, diagnosis tree A 
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1.See installation manual 

2.B5.2.2.2 Mains voltage, 
checking settings 

3.B5.3.9.3 Power board, 
connections 

4.B5.3.9 Mains supply PA 
2410/00, features 
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Safety Contact 


Figure 21 


Check status of covers, 
modules and switches 


Check power on safety relay 


Power Check F6 


-— NO 


OK? wiring and connections 


YES 


Internal safety 
circuit interrupted? 


NO 
Check I/O Motion Controller : 


Motion controller 
signals interupted? 


Check 24V power 


NO 


Check if relays 
K2, K3, K4 and K5 are 
activated 


Check wiring 


Activated? NO ——+ : 
diagram 


Mains power supply, diagnosis tree B 
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1. B5.2.2.4 Covers, modules 
and switches, status 
check 

2. B5.3.9.2 Safety relay 
(K6), features 

3. B5.3.9.4 Digital 1/0, LED 
signalling 

4. B5.4 Diagrams 

5. B5.3.9 Mains supply PA 
2410/00, features 

6. B5.3.9 Mains supply PA 
2410/00, features 
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Check fuses F2, 3, 


4 or 5? 
Activated? YES Reset concerning 
circuit BENET 
NO 


Check 24V and 44V 
power connections 


NO 


LEDS 
illumniated? 


Replace power 


—— NO : 
supplie(s) 


YES 


Check power; 24V and 230V 
on XY-controllers 


Power NO 


Check wiring 


YES 
| 


Continue in main tree 


Figure 22 Mains power supply, diagnosis tree C 
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1.B5.3.9 Mains supply PA 
2410/00, features 

2.B5.3.11 Interconnection 
board base, fuses and LED 
signalling 

3.B8.21 Power supply units 
22-24V, replacement 

4.B5.2.2.9. XY robot, power 
supply check 

5.Figure 19. Mains power 
supply, diagnosis tree 

6.B5.4 Diagrams 
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Check LED status on I/O Module 
LEDs indicate all NO 
contacts closed 
YES 
External Safety Invesugats 
circuit OK? NO external safety 
circuit 
YES 
| 
Check 
Relays K2, K3, K4 and K5 
Activated? NO Check wiring 
vES Replace 
concerning Relay 
Safety Circuit is 
OK 
Figure 23. Mains power supply, diagnosis tree D 
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1. B5.3.11 Interconnection 


10. 


i. 


board base, fuses and LED 
signalling 


. B5.2.2.6. Safety interlock 


of trolley lift, check 


. B8.22 Emergency stop 


buttons, replacement 


. B5.2.2.7. Emergency stop 


button, check 


. B5.2.2.8. Safety interlock 


of cover, check 


. B8.22 Emergency stop 


buttons, replacement 


. B8.17 Safety interlocks on 


front and rear hood, 
replacement 


. B5.3.11 Interconnection 


board base, fuses and LED 
signalling 


. B5.3.9 Mains supply PA 


2410/00, features 


B5.3.11 Interconnection 
board base, fuses and LED 
signalling 
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B5.2.2.1 Power supply, quick check on status 


DANGER, HIGH VOLTAGE PRESENT DURING TEST 
“AWARNING Contact may cause electric shock or burn. 


Avoid contact with any ‘live’ circuits or use proper insulated tools. 


Check the power supply status in the following order: 
1. Status on mains supply: 
Open the rear door to access the mains supply. 


e Phase check on incoming power OK: LEDs of phase detection relay (K7) = 2 x 
yellow LED, 1 x green LED, no red (blinking) LED? 


e 24 V power supplies OK: Led on 24 Volts power supplies illuminated? 
e ALL circuit breakers NOT interrupted? 
e Is the safety circuit closed: LED CH.1/CH.2 on safety relay (K6) illuminated ? 


For more information on the LED indications of the modules, refer to B5.3.9 Mains 
supply PA 2410/00, features 


B5.2.2.2 Mains voltage, checking settings 


DANGER, HIGH VOLTAGE PRESENT DURING TEST 
“AWARNING Contact may cause electric shock or burn. 


Avoid contact with any ‘live’ circuits or use proper insulated tools. 


1. Power supply check on F1,2,3,4,5,6 

e Check if the circuit breakers are switched 
off. 

e Switch on the electrical main switch. 

e Check the voltage (230V + 10%) on F1 
between each phase and ground. 

e If not OK, refer to ‘Trafo strapping in 
installation manual’ or B6.3 Mains power 
supply voltage, adapting . 


2. Switching on 
e Switch on circuit breaker F1 in the mains 
supply unit. 
e Set the main switch to on. 
e Check phase guard relay, see B5.3.9.1 Phase 
guard relay (K7), features 
e LED 1,2 and 4 must be on. : 
Note: The phase-detection LED (3) on the phase 
guard relay (K1) must be off, indicating that 
the three phases are present. 
e If the LED (3) is on, interchange two phases 
on the connectors L1 to L3 at the main switch. See B5.2.2.3. 
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B5.2.2.3 Power supply, interchange two phases 


1. Prerequisites 


e Turn off and lock factory fuses that supply power to the machine. 
e Turn off main switch. 


2. Removing the panel, rear 


e Remove the two bolts (1) from underneath. 

e Loosen the two bolts (2) on top, turn over the 
cover (3), 

e Turn the mains switch (4) in the ‘OFF’ position 
and put the cover aside. 

e Remove the two bolts and take the assembly 
off (this can only be done when the main 
switch is in the ‘off’ position). 


3. Interchange 2 phases 


4. Finalize 


e Finger-tight the electrical main switch assembly. 

e Mount the factory fuses. 

e Check the mains, see B5.2.2.2. Mains voltage, checking settings. 
e Mount the mains switch cover. 


e Push the electrical main switch assembly against the panel and 
tighten it. 
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Covers, modules and switches, status check 
Check if all the components that normally trigger the safety circuit have a 'safe' 
status: 

e Front cover closed, two safety interlocks. 

e Rear cover closed, two safety interlocks. 

e Emergency stop button released (2x). 

e Trolleys present. 

e Trolley lift covers present (optional). 


I/0 LED status check 


Open the rear door of the base. Check LED status on the I/0 module to verify if the 
circuit is interrupted, 
see B5.3.9.4 Digital I/0, LED signalling 


Safety interlock of trolley lift, check 


Open the rear door of the base. Check LED status on the I/0 module to verify if the 
circuit is interrupted, 
see B5.3.9.4 Digital I/0, LED signalling 


Check the connections on the interconnection board base X25, 29, 33,37 see 
B5.3.11 Interconnection board base, fuses and LED signalling . 
Emergency stop button, check 


Open the rear door of the base. Check LED status on the I/0 module to verify if the 
circuit is interrupted, 
see B5.3.9.4 Digital I/0, LED signalling 


Check the connections interconnection board base X11 (front) and X12 (rear), see 
B5.3.11 Interconnection board base, fuses and LED signalling . 


Safety interlock of cover, check 


Open the rear door of the base. Check LED status on the I/0 module to verify if the 
circuit is interrupted, 
see B5.3.9.4 Digital I/0, LED signalling 


Check IBB X13, X14, X57 and X58, see B5.3.11 Interconnection board base, fuses 
and LED signalling 
XY robot, power supply check 


Check if relay K2 and K3 are activated. 


Check the 24V fuse F14 on the interconnection board electrics, see B5.3.15 
Interconnection board electrics, connections . 
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B5.2.3 Trolley lift, diagnosis tree 


(Trolley titt >) Reference: 
( lara: ‘ 
a 1. B5.2.4 Trolley lift, 
a lifting and lowering 
Failure symptoms: . A 
Trolley lift diagnosis tree . 
problems. 2 
¥ 3.B5.2.2 Mains power 
Verify that it . ° 
a taley it supply, diagnosis 
problem (and 
not a trolley tree 
sculls 4.B5.2.3.2. Check 24 
VDC on trolley lift. 
, Most likely cause: Troubleshoot .B5.2.3.3. Check 24 V 
Trolley it Ore Yes—> trolley problem = trolley 5. BS 3.3. Chec 4 
power supply. 
No 6. B8.15.1.9 Power 
+ @ supply 24V on trolley 
Most likely cause: lift, replacement . 
trolley lift problem 7 BS 4 1 Trolley lift 
diagram . 
Vv 
Check 230 
VAC power 
supply to 
trolley lift 
Kaainiyn N Power supply Troubleshoot 
incoming o> problem +> | mains pone! 
cable? supply 
Yes 
Check 24 
VDC on 
trolley lift 
24 VDC 
available on No—> ellen i 
trolley lift? power suppy’ 
Replace 24 
24 V power 
supply OK? re oe 
Yes 
Yes 
Y Check 24 
/ VDC power 
{ At ) supply cable 
Figure 24 Trolley lift, diagnosis tree 1 
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Quick check 
on trolley lift 


Trolley lift oK?> No Most likely cause: 


trolley lift problem 


Most likely cause: 
trolley problem 


v 
Check 
contact pen - 
trolley power 
supply cable. 


contact pen 
trolley power 
supply cable 
OK? 


Check 
switches 


No 


Check Replace 
contact pen. switch 


Replace 
Ne contact pen. 


sf 
\ 


Contact pen 
OK? 


Yes 


' 


Repair 
contact pen - 
trolley power 
supply cable 


Figure 25 Trolley lift, diagnosis tree 2 
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supply. 
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Ww 


uo 


fo) 


—~N 


oe 


B5.2.3.4. Check 
trolley lift controller 
polyfuse 


. B8.15.1.10 Trolley lift 


controller, 
replacement 


. B5.2.3.5. Check 


service switch 


. B8.15.1.11 Switch on 


trolley lift, 
replacement 


. B5.2.3.6. Check 


trolley lift controller 


. B8.15.1.10 Trolley lift 


controller, 
replacement 


. B5.2.3.7 Check 


voltage polarity / 
voltage level 
B8.15.1.10 Trolley lift 
controller, 
replacement 


9.B8.15.1.7 Actuator on 


trolley lift, 
replacement 
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B5.2.3.2 


B5.2.3.3 


B5.2.3.4 


B5.2.3.5 


B5.2.3.6 
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Check 230 VAC power supply to trolley lift 


1. Disconnect the 230 VAC power cable from the trolley lift. 
2. Measure the incoming voltage level on the cable. 
e 230 VAC is OK. 


Check 24 VDC on trolley Lift 


1. Measure the voltage level between the 'common' connection and ground, see 
B5.4.1 Trolley lift, diagram . 


Check 24 V power supply 


On the trolley lift controller, measure the voltage level on LU-X10 
between pin 1 and 4. See B5.4.1 Trolley lift, diagram . 


Check trolley lift controller polyfuse 


On the trolley lift controller, measure the voltage level on LU-X5 
between pin 1 and ground.See B5.4.1 Trolley lift, diagram . 


Check service switch 


On the trolley lift controller, measure the voltage level on LU-X5 
between pin 2 and ground.See B5.4.1 Trolley lift, diagram . 


Check trolley lift controller 
On the trolley lift controller, measure the voltage level on LU-X6 
between pin 1 and 2. See B5.4.1 Trolley lift, diagram . 

e +or- 24 VDC is OK. 


Check voltage polarity / voltage level 


On the trolley lift controller, measure the voltage level on LU-X6. See B5.4.1 Trolley 
lift, diagram . 

While the 'common' and 'up' connections on the trolley lift (see B5.4.1 Trolley lift, 
diagram ) are interconnected, measure the voltage level and polarity between pin 1 
and 2. 


e The measured voltage level should have a different polarity than in B5.2.3.6. 
e +or- 24 VDC is OK. 
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B5.2.4 Trolley lift, lifting and lowering diagnosis tree 


ia with lifting ~ 


lowering an A-series 
Ne feeder trolley 


Pelle symptoms: 
Trolley lifting 
or lowering 
problems. 
Trolley lift 
problems. 


No 


Lowering problem 


Lower the 
trolley 


Quick check 
on electrical 
interface 


Electrical 


a OK? 


Yes 


Check on 
contamination of 
mechanical interface 


Check base- 
trolley 
compatibility. 


Base - trolley 
compatibility 
OK? 


aa 
2? 
No 


Beane 


on interface? ~ 


Yes 


Remove 
contamination. 


Remove 
contamination. 


Solve 
compatibility 
problem. 


No—> 


Replace 
damaged 
base 
interface 
board or 
trolley 
interface 
board. 


Reference: 


1.B5.2.4.1 Trolley, lowering 
electrically , 
B5.2.4.2. Feeder trolley, 
lowering mechanically 

2.B5.2.4.3. Quick check on 
electrical interface 

3.H8.11 Trolley interface 
board, replacement 
or 
B8.15.1.5 Base interface 
board on trolley lift, 
replacement 

4.B5.2.4.4. Check on contam- 
ination of mechanical 
interface 

5.B5.2.4.5. Check base-trolley 
compatibility 


Figure 26 A-series trolley, lifting and lowering diagnosis tree 
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Quick check 
on trolley lift 


Trolley lift OK? 


Most likely cause: 
trolley problem 


v 
Check 
contact pen - 
trolley power 
supply cable. 


ontact pen 
trolley power 
supply cable 
OK? 


v 


Check 
contact pen. 


Contact pen 
OK? 


Yes 


’ 


Repair 
contact pen - 
trolley power 
supply cable 


Figure 27 
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Most likely cause: 
trolley lift problem 


Check 
switches 


Replace 
switch 


Replace 
contact pen. 
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supply. 


A-series trolley, lifting and lowering diagnosis tree 
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Reference: 

1.B5.2.4.5. Quick check on 
trolley lift. 

2.B5.2.3 Trolley lift, 
diagnosis tree 

3.B5.2.4.6. Check contact 
pen - trolley power supply 
cable 

4.B5.2.4.8. Check switches 

5.B5.2.4.7. Check contact 
pen 

6.H8.22 Foot switch of tray 
trolley, replacement 

7.E8.3.2 Trolley power 
supply board, replacement 

8.H8.10 Contact pins on tray 
trolley, replacement 

9.E5.4.1 A-series feeder 
trolley, diagram . 
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B5.2.4.1 Trolley, lowering electrically 


DANGER OF CLAMPING FINGERS 
ACAUTION Serious injury to fingers. 


Keep hands away from moving parts. 


NOTE: Incase the trolley can not be removed using the foot switch, an extra service 
switch is provided. 


1. Prerequisites 
e Remove the neighboring trolley at the right side. 


2. Lower the trolley 
e Use the service switch (1) to lower the trolley. 
WARNING: Do not put any body parts under the 
trolley. 


e If this procedure does not lower the trolley, see 
B5.2.4.2 Feeder trolley, lowering mechanically . 
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B5.2.4.2 Feeder trolley, lowering mechanically 


DANGER OF CLAMPING FINGERS 
AACAUTION Serious injury to fingers. 


Keep hands away from moving parts. 


Assembleon 


1. Prerequisites 


2. 


3. 


B.38 


e Remove all feeders from the trolley. 

e Open the hood. 

e Push XY robot away from concerning feeder section. 
e Remove the bottom feeder guide. 


Lower the trolley 


e Remove both cover plates (1) (2x 1 Allen bolt). 

e Push an Allen key 6 mm x 350 mm through the 
2 holes in the trolley lift cover plate. 

e Loosen the 2 Allen bolts (2) that fix the trolley 
lift cross beam. 
The trolley lowers down due to its own weight. 
Do not put any body parts under the trolley. 

e Remove the trolley from the trolley lift. 


Mount the bolts on the cross beam 


e Remove the trolley lift front plate (4 screws, 1 
earth connection). 

e Place the 2 Allen bolts (1) that fix the trolley 
lift cross beam back. 

e Place the trolley lift front plate (4 screws, 1 
earth connection) back. 
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B5.2.4.3 Quick check on electrical interface 


Inspect the electrical interface between the trolley and the trolley lift on damage or 
contamination (components causing short-circuit etc.): 


e Trolley interface board 
e Base interface board. 


B5.2.4.4 Check on contamination of mechanical interface 


Inspect the mechanical interface between the trolley and the trolley lift on 
contamination (components causing trolley misalignment etc.): 


e Upper and lower mechanical interface on the trolley lift. 
\ | I/ 


Bo 
= 


> 


e Upper and lower mechanical interface on the trolley. 
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Interconnect the 'common' and 'up' connections on the trolley lift. 
If the trolley lift moves upward, the trolley lift is OK. 


Check contact pen - trolley power supply cable 


1. Open the door to the trolley power supply. 
2. Disconnect the X9 and X12 from the trolley power supply, see E5.3.1.2. 
Find the location of the ‘up’, ‘down’ and ‘common’ contact pen, see E5.4.1. 
a) Measure the resistance of the cable from X9 (both pins) to the 'common' 
contact pen. 
Two measurements (both pins on X9) of 0 Ohm is OK. 


b) Measure the resistance of the cable from X12 pen 1 to the 'down' contact pen. 


0 Ohm is OK. 
c) Measure the resistance of the cable from X12 pen 2 to the 'up' contact pen. 
0 Ohm is OK. 
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Check contact pen 


1. Remove the contact pin (using pliers) from the contact pen housing. 
Check that there is no corrosion on the contact pen or inside the contact pen 
housing. 
2. Open the door to the trolley power supply. 
3. Disconnect the X9 and X12 from the trolley power supply, see E5.3.1.2. 
Find the location of the ‘up’, ‘down’ and ‘common’ contact pen housing, see 
£5.4.1. 
a) Measure the resistance of the cable from X9 (both pins) to the 'common' 
contact pen housing. 
Two measurements (both pins on X9) of 0 Ohm is OK. 
b) Measure the resistance of the cable from X12 pen 1 to the 'down' contact pen 
housing. 
0 Ohm is OK. 
c) Measure the resistance of the cable from X12 pen 2 to the 'up' contact pen 
housing. 
0 Ohm is OK. 


Check switches 


1. Open the door to the trolley power supply. 
2. Disconnect X8 and X11 from the trolley power supply, see £5.3.1.2 
3. Measure the resistance: 
d) While the 'up' foot switch is pressed, measure the resistance of the cable from 
X8 pin 3 to pin 4. 
0 Ohm is OK. 
e) While the 'down' foot switch is pressed, measure the resistance of the cable 
from X11 pin 1 to pin 2. 
0 Ohm is OK. 
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B5.2.5 Air supply unit, diagnosis table 


HIGH AIR PRESSURE 
AACAUTION Uncontrolled release of air pressure may cause injury. 


Turn off and lock out system before servicing, see Safety chapter . 


min 


5.4 


max 6.4 


e 
1) 
(e 

p 


wa 


Problem related to 
pneumatics on the 


base 


Figure 28 


Possible 
cause 


Status of the air 


supply unit not 
OK. 
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1.Check that the air pressure is available from the factory supply. 
2.Check that the main air switch (1) is open. 

3.Check that the air filter (2) is clean. 

4.Check that the display on the digital pressure switch (3) reads 
5.9 bar. Adjust if necessary (refer to operating manual). 
5.Check on the connections (4) to and from the air supply unit. 
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M@ This table can be used for trouble shooting any touch screen: 


Error symptom Possible cause 


Touch screen 
shows no image | seconds to reset the touch 


screen. 


Older types of monitor need 15 


Wait 15 seconds between powering down and 
powering up the machine. 


Disconnect the mains supply connector from the 
power supply of the touch screen (behind the 
front-right door of the base) and wait 15 seconds 
before reconnecting. 


Fading screen 
after turning the 
touch screen. 


by an incorrect cable length 
between touch screen and 
support. 


Power supply interrupted caused 


Adapt the cable length. 


Unexpected Dirt 
behaviour of the 


* Clean the touch screen, see B7.1 Touch screen 
and keyboard, cleaning . 


touch screen. —_| invalid calibration of touch 


screen. 


Calibrate the touch screen, see B6.2 Touch 
screen, calibrating . 


Poor connection of RS 232 
cable. 


No touch 
function on a 
monitor. 


Figure 29 Touch screen, diagnosis table 
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B5.3 Reference information 


B5.3.1 Control supply, lay-out 
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Figure 30 Control supply, lay-out 


Part of module 
Base 


Reference 


B5.3.9 Mains supply PA 2410/00, features 
B5.3.9 Mains supply PA 2410/01, features 


XY robot 


G5.3.4 Motion amplifier, connections 


Board transport 


€5.3.1 Transport controller, LED status check 


Pick and place 


D5.3.4 Placement head HA controller, features 


XY robot 


G5.3.2 Interconnection board drives (IBD), connections 


Base 


B5.3.14 Interconnection board electrics, fuses and LED signalling 


Figure 31 Control supply, lay-out 
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B5.3.2 Controllers, connections 
B5.3.2.1 Controllers in PA 2410/01, connections 
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SVS Pro 
9 10 II 12 
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° Figure 32 Controllers in PA 2410/01, connections overview 
co 
4022 593 50293 Service Manual 
B.45 


08.03 AX-201 


BASE 
Chapter B5 


B.46 


Controller 
APC 


Tag 
APC.X1 


Remarks 
Power supply 


APC.X11 


CAN connection to interface board base 


APC.X21 
APC.X22 


Emergency stop XY robot 
Synqnet OUT 


APC.X23 


Synqnet IN 


APC.X31 


Bitbus 


APC.X63 


Internal network connection to switch 2 


ASC.X1 


Power supply 


ASC.X3 


Power supply 24V BA camera 


ASC.X11 


LPT2, Software key 


ASC.X21 


COMS3 SVS (optional) 


ASC.X31 


CA camera front 


ASC.X32 


BA camera front/rear 


ASC.X33 


CA camera rear 


ASC.X41 
ASC.X42 


LPT1, trigger BA camera 
COM2 1st BTCO 


ASC.X51 


External network connection to front side 


ASC.X53 
ASC.X54 


Memory stick 
USB port cable to front side 


ASC.X55 


Touch screen front 


ASC.X56 
ASC.X61 


Touch screen rear 
Keyboard 


ASC.X62 


VGA to monitor splitter 


ASC.X63 
ASC.X64 


Internal network connection to switch 1 
Touch screen front 


SVS Pro 
(optional) 


Figure 33 


SVSPRO.X1 


Power supply 


SVSPRO.X21 


COM3 Scanner 


SVSPRO.X62 


VGA to ext. monitor 


SVSPRO.X63 


Internal network connection to switch 3 


SVSPRO.X64 
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B5.3.2.2 Controllers in PA 2410/00, connections 
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Controllers in PA 2410/00, connections overview 
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Controller Tag Remarks 
APC APC.X1 Power supply 
APC.X21 Emergency stop XY robot 
APC.X22 | Synqnet OUT 
APC.X23 Synqnet IN 
APC.X31 Bitbus 
APC.X63 Internal network connection to ASC.X63 
ASC ASC.X1 Power supply 
ASC.X3 Power supply 24V BA camera 
ASC.X11 LPT2, Software key 
ASC.X21 COMS3 SVS (optional) 
ASC.X22 Touch screen rear 
ASC.X31 CA camera front 
ASC.X32 BA camera front/rear 
ASC.X33 CA camera rear 
ASC.X41 LPT1, trigger BA camera 
ASC.X42 COM2 1st BTCO 
ASC.X51 External network connection to front side 
ASC.X53 Memory stick 
ASC.X55 USB port cable to front side 
ASC.X61 Keyboard 
ASC.X62 VGA to monitor splitter 
ASC.X63 Internal network connection to APC.X63 
ASC.X64 Touch screen front 
SVS Pro SVSPRO.X1_ | Power supply 
(optional) | SySPRO.X21 |COM3 Scanner 
SVSPRO.X31 | CAN SVS Pro - IBB 
SVSPRO.X62 | VGA to ext. monitor 
SVSPRO.X63_| Internal network connection to APC.X51 
SVSPRO.X64 | COM1 Internal connection to ASC.X21 
Figure 35 Controllers in PA 2410/00, connections overview 
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B5.3.3 Controllers, BIOS settings 


System controller Process controller SVS Pro 
(ASC) (APC) controller 


IDE HDD AUTO DETECTION 


Let Bios search for type of harddisk, accept standard choices. 


STANDARD CMOS FEATURES 
Time <Set Time> 

Date <Set Date> 

IDE Primary Master <filled by ‘ide hdd auto detection'> 
IDE Primary Slave <filled by ‘ide hdd auto detection'> 
IDE Secondary Master None 

IDE Secondary Slave None 

Drive A: None 

Drive B None 

Video EGA/VGA 

Halt on All, but keyboard 
ADVANCED BIOS FEATURES 
CPU feature Press Enter Press Enter 

X Thermal Management Thermal Monitor 1 Thermal Monitor 1 
Virus Warning Disabled 
CPU L1 & L2 Cache Enabled 
Quick Power on Self Test. Enabled 
First Boot Device USB-FDD CDROM FLOPPY 
Second Boot Device CDROM LAN1 CDROM 
Third Boot Device HDD-O 

Boot Other Device Enabled 

Swap Floppy drive Disabled 

Boot up floppy seek Disabled 

Boot up Numlock Status On 

Gate A20 option Fast 

Typematic rate setting Disabled 

X Typematic rate (chars/sec) 6 

X Typematic delay (msec) 250 

Security option Setup 

APIC Mode Enabled 

NPS Version Control For OS 1.4 

ADVANCED CHIPSET FEATURES 
DRAM Timing Selectable 

X CAS Latency Time 

X Active to Precharge Delay 

X DRAM RAS# to CAS# Delay 

X DRAM RAS# Precharge 
Memory Frequency For Auto 
System Bios Cacheable Enabled 
Video Bios Cacheable Disabled 
Memory hole at 15M-16M Disabled 
Delayed Transaction Enabled 
Delay Prior to Thermal 16 Min 
Continous LAN Retry Enabled Enabled 
AGP Graphics Aperture size 64 
Display Cache frequency 133MHz 133MHz 
FWH write protection Disabled Disabled 
On chip Video window size 64MB 64MB - 
** On-chip VGA settings ** 
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System controller Process controller SVS Pro 
(ASC) (APC) controller 
On-Chip VGA Enabled 
On-Chip Frame Buffer Size 8MB 
Boot Display Auto 
INTEGRATED PERIPHERALS 
On-Chip Primary PCI IDE Enabled 
IDE Primary Master PIO Auto 
IDE Primary Slave PIO Auto 
IDE Primary Master UDMA Auto 
IDE Primary Slave UDMA Auto 
On-Chip Secondary PCI IDE Enabled 
IDE Secondary Master PIO Auto 
IDE Secondary Slave PIO Auto 
IDE Secondary Master UDMA Auto 
IDE Secondary Slave UDMA Auto 
USB controller Enabled Disabled Enabled 
USB 2.0 Controller Disabled 
USB Keyboard Support Disabled 
USB Mouse Support Disabled 
AC97 Audio Auto 
Onboard LAN1 Device Enabled 
Onboard LAN2 Device Enabled 
Init Display First PCI Slot 
IDE HDD Block Mode Enabled 
Onboard FDC Controller Enabled 
Onboard Serial Port 1 3F8/IRQ 4 
Onboard Serial Port 2 2F8/IRO 3 
UART mode select Normal 
X RxD , TxD Active Hi,Lo 
X IR Transmission Delay Enabled 
X UR2 Duplex Mode Half 
X Use IR Pins IR-Rx2Tx2 
Onboard Parallel Port 378/IRQ 7 
Parallel Port Mode SPP 
X EPP Mode Select EPP1.7 
X ECP Mode Use DMA 3 
POWER MANAGEMENT SETUP 
Power-Supply Type ATX 
ACPI function Enabled 
Power management User define 
Video Off Method DPMS 
Video Off in suspend Yes 
Suspend type Stop Grant 
MODEM Use IRQ NA 
Suspend mode Disabled 
HDD Power down Disabled 
Soft-Off by PWR-BTTN Instant off 
CPU THRM-Throttling 50% 
PowerOn by LAN Enabled 
PowerOn by Modem Enabled 
PowerOn by Alarm Disabled 
X Date(of Month) Alarm 0 
X Time(hh:mm:ss) Alarm 0:0:0 


** Reload Global Timer Events ** 
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Primary IDE 0 


System controller 
(ASC) 


Process controller 
(APC) 
Disabled 
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SVS Pro 
controller 


Primary IDE 1 


Disabled 


Secondary IDE 0 


Disabled 


Secondary IDE 1 


Disabled 


FDD / COM / LPT port 


Disabled 


PCI PIRQ (A-D)# 


Disabled 


PWRON After PWR-Fail 
PNP/PCI CONFIGURATION 


On 


PNP OS Installed 


Yes 


Reset Configuration Data 


Disabled 


Resources controlled by 


Manual 


IRQ-3 


Legacy ISA 


IRQ-4 


Legacy ISA 


IRQ-5 


PCI/ISA PnP 


IRQ-7 


Legacy ISA 


IRQ-9 


PCI/ISA PnP 


IRQ-10 


PCI/ISA PnP 


IRQ-11 


PCI/ISA PnP 


IRQ-12 


Legacy ISA 


PCI/ISA PnP 


Legacy ISA 


IRQ-14 


PCI/ISA PnP 


Legacy ISA 


PCI/ISA PnP 


IRQ-15 


PCI/ISA PnP 


DMA-0 


PCI/ISA PnP 


DMA-1 


PCI/ISA PnP 


DMA-3 


PCI/ISA PnP 


DMA-5 


PCI/ISA PnP 


DMA-6 


PCI/ISA PnP 


DMA-7 


PCI/ISA PnP 


PCI/VGA palette snoop 


Disabled 


PC HEALTH STATUS 


CPU warning temperature 


Disabled 


Disabled 


70°C/158°F 


ACPI Shutdown Temperature 
FREQUENCY / VOLTAGE CONTROL 


Disabled 


Auto Detect PCI Clk 


Disabled 


Enabled 


CPU clock / spread spectrum 
Figure 36 BIOS settings 
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@ POWER 
(C JHIDD) | 


W000) 


Assembleon 


Power supply 


Remarks 
300W ATX 


Slots 


System controller, see B5.3.5. System controller, slots 
Process controller, see B5.3.6. Process controller, slots 
SVS Pro controller, see B5.3.7. SVS Pro controller, slots 


Air filter 


B7.5 Filter in controllers, replacement 


Cover 


Keyboard connection, front 


PS/2 


Hard disk 


IDE 40GB 


DVD-ROM drive 


Figure 38 Controller, features 
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B5.3.5 System controller, slots 


B5.3.5.2 
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Figure 39 System controller, connections 


Remarks 
RS232/LPT card |B5.3.5.2. RS232/LPT card LPT2 
COM3, COM4 


Firewire card B5.3.5.1. Firewire card, settings with additional power supply (7) 


Mother board COM1,LPT1 
Network, USB 
Single board computer 


Figure 41 Firewire card, settings 


No settings apply. 
RS232/LPT card © 


Veer 


Figure 42 
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B5.3.6 Process controller, slots 


‘e 
ope 
Cc 
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© 
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Figure 43 Process controller, slots 


Slot Card Connection Remarks 

1 | CAN B5.3.6.1. CAN interface board, settings |PA 2410/01 only 
2  |XY controller /G5.3.1 XY controller, settings 
3 | Bitbus B5.3.6.2. Bitbus card, settings 
4 |Mother board |COM1,LPT1 
5 

6 


Network, USB 
Single board computer 


Figure 44 — Process controller, slots 


B5.3.6.1 CAN interface board, settings 


— 
| 


Figure 45 CAN interface board 


B5.3.6.2 Bitbus card, settings 


Figure 46 —Bitbus card 
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B5.3.7.1 


B5.3.7.2 
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Figure 47 SVS Pro controller, slots 


Slot Card Remarks 


el 1/0 board B5.3.7.1. Multi I/0 card 


CAN Interface Board B5.3.7.2. CAN interface board 


— Mother board COM1,LPT1 
Network, USB USB 
[Single board computers eee aia ——— computer 


Figure 48 SVS Pro controller, slots 


Multi I/0 card 


[nS SS 


Figure 49 = Multi I/0 card 


CAN interface board 


Figure 50 CAN interface board 
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B5.3.8 Mains supply PA 2410/01, features 
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Figure 51 Mains supply PA 2410/01, features 


Remarks Reference 


Hours counter 
Digital 1/0 

Phase presence LEDs 
Circ. breaker 16A/ 3P 
Circ. breaker 1P/8A Power board 1, see B5.3.9.3 
Circ. breaker 1P/8A Power board 2, see B5.3.9.3 
Circ. breaker 1P/8A Power board 3, see B5.3.9.3 
Circ. breaker 1P/4A 
Safety relay 24V 
Electric magnetic switch 
Electric magnetic switch 
Electric magnetic switch 
Electric magnetic switch 
Power board 3 


Machine with A-series transformer only 


10 | U101 | Power supply for K102 B5.3.8.2 
11 | K101 |Phase guard relay B5.3.8.1 
12 | F101 |Circuit breaker, 3x4A Protects the phase guard relay (K101) 


and the 24 V power supply (U101) 


13 | K102 | Power on relay 

14 - |Power supply unit 230V-24V DC/20A {22 Volts - 
15 - |Power supply unit 230V-24V DC/20A_ | 22 Volts - 
16 - |Power supply unit 230V-24V DC/20A | 24 Volts - 
17 | K3_ |Electric magnetic switch Motion amplifier XY robot - 
18 | K2  |Electric magnetic switch Motion amplifier XY robot - 


19 ESD connection point 


Figure 52 Mains supply PA 2410/01, features 
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B5.3.8.1 Phase guard relay (K101), features 


g 


Figure 53 Phase guard relay in transformer 


LED Colour LED illuminated meaning 


3 phase voltage OK. (No phase sequence check) 


Figure 54 Phase guard relay in transformer 


B5.3.8.2 Power supply (U101, 24 V), features 


+V -V oc 
4+V Wier 


24V/1.0A 
c) 
DC OK 


@\+ 


Figure 55 ~— Power supply (24 V) in transformer 


LED Colour LED illuminated meaning 


1DC OK DC output OK 


Figure 56 Power supply (24 V) in transformer 


B5-00006.fm 
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B5.3.9 Mains supply PA 2410/00, features 


=n 


_— 


Sooh/Sooh/Sool 


Figure 57 


Item Label Description 


1 
2,3,4 
5 


F1 


F5 


Hours counter 
Digital I/0 

Circ. breaker 3P/16A 
Circ. breaker 1P/8A 
Circ. breaker 1P/8A 
Circ. breaker 1P/8A 
Circ. breaker 3P/2A 


Remarks 


Power board 1 
Power board 2 
Power board 3 
Phase guard relay 


Assembléon 


Reference 


B5.3.9.4 


8 F6 |Circ. breaker 1P/2A Safety relay - 


10 


K7 
K6 


Phase guard relays 
Safety relay 


11 | K5 {Electric magnetic switch 44 Volts heads etc. - 


12 


K4 


Electric magnetic switch 
Electric magnetic switch 


44 Volts heads etc. 
Motion amplifier XY robot 


Electric magnetic switch 


Motion amplifier XY robot 


Electric magnetic switch 


Main power 


Power supply unit 230V-24V DC/20A 


22 Volts 


ESD connection point 


Power board 3 


Power supply unit 230V-24V DC/20A 


24 Volts 


Power supply unit 230V-24V DC/20A 


Figure 58 Mains supply, features 
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B5.3.9.1 Phase guard relay (K7), features 


Figure 59 Phase guard relay 


Only applicable for PA 2410/00 


Yellow 


Meaning 
Output relay on 


Yellow 


Output relay on 


Alarm on: not all 3 phases are present and / or phase sequence is incorrect 


1 
2 
3 Red 
4 Green 


Power supply on 


Figure 60 Phase guard relay, LED signalling 


Setting Value 


Meaning 
Asymmetry 


Tolerance 


Delay 1 


Delay 2 


Dip switch settings according picture 


Figure 61 Phase guard relay, settings 


B5.3.9.2 Safety relay (K6), features 


Figure 62 Safety relay 


Don’t mix up the safety relay (24V or 230V). 


Supply voltage is present on terminals (A1/A2) 


Safety sensing circuit 1 OK (incl. trolley lift etc.) 


Safety sensing circuit 2 OK 


LED Meaning 
Figure 63 Safety relay, LED signalling 
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B5.3.9.3 Power board, connections 


ZUS2_COMP-SIDE PA 2410/01- 


POWER PCB 4822-SS4-S5941 AA 872075A 


Ss x4 x3 X2 x6 x1 
g ae gq ae g D_ g ae gq ae q O_ g Q_ 
[5 -lo ID) lien |-TO -JS -lS ID) 
z1O a) ©| Sz/0| Z10 =a) a0) 
we, u|© JO wl© u|© uJ© wl® 
Pill) ale) si) 51D 51D ale) PaO) 
UO [zi U UO | UO UO 
XQ (Optional) xe 
eens POWER PCA 3322-405-25952 EARTH/SHIELD PA 2410/00 
(E/SCR) (E/SCR) 


Figure 64 Power board 


Power board 


1 230V Power supply from mains supply unit (F2) 
On top of process and Spare 
system controller 


SVS scanner / controller 
Monitor rear 

monitor front 

Process controller (APC) 
System controller (ASC) 


2 230V Power supply from mains supply unit (F3) 
On top of process and Trolley lift 1 
system controller Trolley lift 2 


Trolley lift 3 

Trolley lift 4 

Splitter touch screen VGA second user interface 
Switch internal network, PA 2410/01 

3 230V Power supply from mains supply unit (F4) 
In control supply unit Power supply 24V 

Fans in hood, power board 4 

Power supply 24V 

Power supply 24V 


Safety relay (K6) 

230V Power supply from power board 3, X3 
Fan hood right rear 

Fan hood left front 

Fan hood left rear 

Fan hood right front 


Figure 65 Power board, connections 
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B5.3.9.4 Digital 1/0, LED signalling 


SLICE I/O TSIO-2009 |) TSIO-2009 | TSIO-2009 |RRITSIO-2008 |i TSIO-2008 
[J status [J status 
oil Hill 


@LINKIN 
@CcycLic [J status [J status [J status 


IN 


Th 1 

@UuNKouT A) ee -2 dy 
DOGG||Hnnn| (G08 nati 
| 5 eas ( ‘Sige t Sa 

FIELD 

@REEATERG eo | OO) |e | ee iil 
2 6 1014 2 6 1014 2 6 1014 2 6 1014 

@ FPGA a0 il il inl 
3 7 10S 3 7 The 3 7 Tes 3 7 the 


Figure 66 Digital I/0, LED signalling 


LINK IN Synqnet IN from Y2 amplifier 

CYCLIC - 

LINK OUT Synqnet OUT to Y2 placement DV controller 
REPEATER - 

FPGA Field programmable gate array 

FIELD POWER - 


Outputs 
Compressed Air Level OK Lamp White (Idle) 
Vacuum Level OK Lamp Blue (Error) 
Bitbus Nodes OK Lamp Green (Running) 
Servo Power On Audio Beeper 
Emergency Stop Front Trolley Exchange 
Emergency Stop Rear Quick Stop Bitbus Nodes 
Blower CA front/rear 


Feeder Ready Section 1 Valve 1 (verification tool) 
Feeder Ready Section 2 Valve 2 (verification tool) 
Feeder Ready Section 3 Valve 3 (verification tool) 
Feeder Ready Section 4 Valve 4 (verification tool) 
Emergency Stop Trolley Lift 1 Claim fluxer 

Emergency Stop Trolley Lift 2 
Emergency Stop Trolley Lift 3 
Emergency Stop Trolley Lift 4 


Input aux. Feeding Front $1-C1-1 Output aux. Feeding Front $1-C1-1 
IN2-1 _|Input aux. Feeding Front S1-C1-2 OUT2-1 Output aux. Feeding Front $1-C1-2 
IN2-2 |Input aux. Feeding Front S1-C2-1 OUT2-2 Output aux. Feeding Front $1-C2-1 
IN2-3 _|Input aux. Feeding Front $1-C2-2 OUT2-3 Output aux. Feeding Front $1-C2-2 
IN2-4 |Input aux. Feeding Front S2-C1-1 QUT2-4 Output aux. Feeding Front S2-C1-1 
IN2-5 _|Input aux. Feeding Front S2-C1-2 OUT2-5 Output aux. Feeding Front S2-C1-2 
IN2-6 |Input aux. Feeding Front S2-C2-1 OUT2-6 Output aux. Feeding Front S2-C2-1 
IN2-7 __|Input aux. Feeding Front S2-C2-2 OUT2-7 Output aux. Feeding Front S2-C2-2 


IN2-8 |Input aux. Feeding Rear S3-C1-1 OUT2-8 Output aux. Feeding Rear S3-C1-1 
IN2-9  |Input aux. Feeding Rear S3-C1-2 OUT2-9 Output aux. Feeding Rear S3-C1-2 
IN2-10 |Input aux. Feeding Rear S3-C2-1 QUT2-10 |Output aux. Feeding Rear S3-C2-1 
IN2-11 |Input aux. Feeding Rear S3-C2-2 QUT2-11 {Output aux. Feeding Rear S3-C2-2 
IN2-12 |Input aux. Feeding Rear S4-C1-1 QOUT2-12 |Output aux. Feeding Rear S4-C1-1 
IN2-13 |Input aux. Feeding Rear S4-C1-2 OUT2-13 |Output aux. Feeding Rear S4-C1-2 
IN2-14 |Input aux. Feeding Rear S4-C2-1 QUT2-14 |Output aux. Feeding Rear S4-C2-1 
IN2-15 |Input aux. Feeding Rear S4-C2-2 QUT2-15 |Output aux. Feeding Rear S4-C2-2 
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E-stop Cover Open Front Right 


E-stop Cover Open Rear Right 


E-stop spare 


E-stop External 


No overvoltage (44V) 


E-stop spare +external 


Fluxer ready 


Fluxer cover placed 
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B5.3.10 Air supply unit, features 
min 5.4 


max 6.4 = 


————Tvacuu 
= WER 
PRESSURE 


No. Description 

Compressed air supply 

Main air valve (open, closed) 
Air filter, 0.3 zm 

Analog pressure gauge B6.4.2.8 Blower pressure adjustment 
Output 
Digital pressure switch For error codes, see B5.3.10.1 


Setting the digital pressure switch, see 
B6.4 Digital pressure switch, check and adjust settings 


Digital vacuum switch B6.4 Digital pressure switch, check and adjust settings 
Vacuum valve Vacuum supply placement heads HA 
Pressure valve Blow off CA camera 


Figure 68 Air supply unit 


Diagram, see B5.4.5 Air and vacuum, diagram . 
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B5.3.10.1 


Digital pressure switch, settings 


@SNC PRESSURE 


SET 


Assembléon 


Function 


Button used to switch the mode, 
and to set the value. 


UP,DOWN button 


Use to change mode and set value 


LCD Display 


Display the measured pressure 
value, each set content or error 
code. 


LED (green) 


Figure 69 Digital pressure switch 


‘Initial set’ mode 


Displays the switch operation 
status 


Unit 


Display colour 


Operating mode 


Output type set Normal open 


Response time 640 msec 


‘Pressure set’ mode 


Pressure set Min. 5.4 Bar 


Max. 6.4 Bar 


Figure 70 Settings digital pressure switch 


Error code Error name 


Current overload 
error 


Problem 
Current switch output >80mA 


Solution 


Switch off main power, recover 
fault and switch on main power. 


Residual pressure 
error. 


Pressure detecting during zero 
reset. After 3 sec. system 
returns automatically to 
measuring mode. 


Change applied pressure into 
atmospheric pressure. 
Repeat zero reset. 


Applied pressure 
error 


Applied pressure exceeds min. 


Reduce or increase supply pressure 


or max. limit of pressure range. |to within the regulating pressure 


range. 


System error 


Internal system/data error. 


Figure 71 Errors on display digital pressure switch 
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B5.3.11 Interconnection board base, fuses and LED signalling 
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Figure 72 Interconnection board base, fuses and LED signalling 


Fuse Amp 

F101 | 4AT | 24V - I0 

F102 | 4AT | 24V - camera 

F103 | 2AT |24V - Aux. feeding S1 
F104 | 2AT |24V - Aux. feeding S2 
F105 | 2AT |24V - Aux. feeding S3 
F106 | 2AT |24V - Aux. feeding S4 
F107 aul 45V - Aux. feeding S1 
F108 45V - Aux. feeding S2 
ne 45V - Aux. feeding $3 
45V - Aux. feeding S4 


LED Colour 
H101 Green 
H102 Green 
H103 | Green 
H104) Green 
H105 | Green 
H106 | Green 
H107 | Green 
H108 | Green 
_ oreen 


45V - Emergency Stop - Aux. feeding S1 


45V - Emergency Stop - Aux. feeding S2 


45V - Emergency Stop - Aux. feeding S3 


45V - Emergency Stop - Aux. feeding S4 


45V - Trolley lift 1 

F116 45V - Trolley lift 2 

F117 | 2AT |45V - Trolley lift 3 

F118 45V - Trolley lift 4 

F119 24V - Fluxer 

44V - Over voltage protection 


H116 
H117 
H118 
H119 
H201 


Figure 73 Interconnection board base, fuses and LED signalling 
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B5.3.12 Interconnection board base, connections 
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Connection 
Supply in 24V/45V 


Connection 
Trolleylift 2 45V-Emergency Stop 


16 Input Module 1 


Trolleylift 3 CAN 


16 Input Module 2 


Trolleylift 3 Emergency Stop 


16 Output Module 1 


Trolleylift 3 bitbus 


16 Output Module 2 


Trolleylift 3 45V-Emergency Stop 


Vacuum Sensor 


Trolleylift 4 CAN 


Valve (Vacuum) 


Trolleylift 4 Emergency Stop 


Pressed air sensor 


Trolleylift 4 bitbus 


Teller 


Trolleylift 4 45V-Emergency Stop 


Lamp post 


24V Supply CA Front 


Emergency Stop button front 


24V Supply CA Rear 


Emergency Stop button rear 


24V Supply BA1&2 


Emergency Stop cover front right 


Trigger Front 


Emergency Stop cover rear right 


Trigger Rear 


Spare External Safety 


Trigger BA1&2 


Aux feeding S1C1 


LPT1 controller 


Aux feeding S1C2 


CAN (from SVS controller or APC) 


Aux feeding S2C1 


Bitbus in from Interconnection Board 2 


Aux feeding S2C2 


Verification Tool 


Aux feeding $3C1 


to E-stop relay 


Aux feeding $3C2 


Blower CA front/rear 


Aux feeding S4C1 


24V supply Slice I0 


Aux feeding S4C2 


16 Input Module 3 


Trolleylift 1 CAN 


Emergency Stop spare 


Trolleylift 1 Emergency Stop 


Emergency Stop Enabling Switch Front 


Trolleylift 1 bitbus 


Emergency Stop Cover Front Left 


Trolleylift 1 45V-Emergency Stop 


Emergency Stop Cover Rear Left 


Trolleylift 2 CAN 


Emergency Stop Enabling Switch Rear 


Trolleylift 2 Emergency Stop 


Emergency Stop to XY controller 


Trolleylift 2 bitbus 


Figure 74 


Fluxer 


Interconnection board base, signals 


Description Netname Pins Description Netname 
IBB.X1_ |Supply in 
1 24V 24V 4 EARTH Earth 
2 44V-ES 44V-ES 5 OV OV 
3 OV OV 6 44V 44V 
IBB.X2 | 16 Input Module 1 
1 IN1-0 IN1-0 11 IN1-10 IN1-10 
2 IN1-1 IN1-1 12 IN1-11 IN1-11 
3 IN1-2 IN1-2 13 IN1-12 IN1-12 
4 IN1-3 IN1-3 14 IN1-13 IN1-13 
5 IN1-4 IN1-4 15 IN1-14 IN1-14 
6 IN1-5 IN1-5 16 IN1-15 IN1-15 
7 IN1-6 IN1-6 17 OV OV 
8 IN1-7 IN1-7 18 OV OV 
9 IN1-8 IN1-8 19 24V N.C. 
10 IN1-9 IN1-9 20 24V N.C. 
IBB.X3_ | 16 Input Module 2 
1 IN2-0 IN2-0 11 IN2-10 IN2-10 
2 IN2-1 IN2-1 12 IN2-11 IN2-11 
3 IN2-2 IN2-2 13 IN2-12 IN2-12 
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Description Netname Pins Description Netname 

4 IN2-3 IN2-3 14 IN2-13 IN2-13 
5 IN2-4 IN2-4 15 IN2-14 IN2-14 
6 IN2-5 IN2-5 16 IN2-15 IN2-15 
7 IN2-6 IN2-6 17 OV OV 
8 IN2-7 IN2-7 18 OV OV 
9 IN2-8 IN2-8 19 24V N.C. 
10 IN2-9 IN2-9 20 24V N.C. 
IBB.X4 | 16 Output Module 1 
1 OUT1-1 QUT1-1 11 OQUT1-11 QUT1-11 
2 OUT1-2 OUT1-2 12 OUT1-12 OUT1-12 
3 OUT1-3 OUT1-3 13. |QUT1-13 OUT1-13 
4 OUT1-4 OUT1-4 14 |OUT1-14 OUT1-14 
5 OUT1-5 OUT1-5 15 OUT1-15 OUT1-15 
6 OUT1-6 OUT1-6 16 |OUT1-16 OUT1-16 
7 OUT1-7 QUT1-7 17 OV OV 
8 OUT1-8 OUT1-8 18 OV OV 
9 OUT1-9 OUT1-9 19 | 24V N.C. 
10 OUT1-10 OUT1-10 20 24V N.C. 
IBB.X5 | 16 Output Module 2 
1 OUT2-1 OUT2-1 11 OUT2-11 OUT2-11 
2 OUT2-2 OUT2-2 12 OUT2-12 OUT2-12 
3 OUT2-3 OUT2-3 13 OUT2-13 OUT2-13 
4 OUT2-4 OUT2-4 14 OUT2-14 OUT2-14 
5 OUT2-5 OUT2-5 15 OUT2-15 OUT2-15 
6 OUT2-6 OUT2-6 16 OUT2-16 OUT2-16 
7 OUT2-7 OUT2-7 17 OV OV 
8 OUT2-8 OUT2-8 18 OV OV 
9 OUT2-9 OUT2-9 19 24V N.C. 
10 OUT2-10 OUT2-10 20 24V N.C. 
IBB.X6 |Vacuum Sensor 
1 24V 24V-I0 3 OV OV 
2 Output IN1-1 
IBB.X7___ | Valve (Vacuum) 
1 24V 24V-I0 2 OV OV 
IBB.X8 | Pressed air sensor 
1 24V 24V-I0 3 OV OV 
2 Output IN1-0 
IBB.X9 __| Teller 
1 24V IN1-3 2 OV OV 
IBB.X10 /Lamppost 
1 Lamp white OUT1-0 Beeper OUT1-3 
2 Lamp blue OUT1-1 5 N.C. N.C. 
3 Lamp green OUT1-2 6 OV OV 
IBB.X11 |ES button front 
1 Switch3 24V-I0 4 Switch3 IN1-4 
2 Switch1 ES1-5 5 Switch2 ES2-5 
3 Switch1 ES1-6 6 Switch2 ES2-6 
IBB.X12 /ES button rear 
1 Switch3 24V-I0 4 Switch3 IN1-5 
2 Switch1 ES1-6 5 Switch2 ES2-6 
3 Switch1 ES1-7 6 Switch2 ES2-7 
IBB.X13 | ES Cover Front Right 
1 Switch3 24V-10 4 Switch3 IN3-0 
2 Switch1 ES1-2 5 Switch2 ES2-2 
3 Switch1 ES1-3 6 Switch2 ES2-3 
IBB.X14 /ES Cover Rear Right 
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Pins 


Description 
Switch3 


Netname 
24V-10 


Assembléon 


Pins Description 


Switch3 


Netname 


Switch1 


ES1-4 


Switch2 


Switch1 


ES1-5 


Switch2 


ES External 


Detection 


24V-I0 


Detection 


Input 


ES1-12 


Output 


Input 


ES1-13 


Output 


Aux feeding S1C1 


24V 


24V-AFS1 


OV 


OV 


44V-ES 


44\V-ES-AFS1 


OV 


OV 


WW] POT RR] RS] Wo] PO] | ES] BW] PO] RB 


OV 


OV 


Input aux. Feeding Front 
$1-C1-1 


IN2-0 


Earth 


Input aux. Feeding Front 
$1-S1-2 


IN2-1 


OV 


OV 


Output aux. Feeding Front 
$1-C1-1 


OUT2-0 


44N 


44V-AFS1 


Output aux. Feeding Front 
$1-C1-2 


OUT2-1 


Aux feeding S1C2 


24V 


24V-AFS1 


OV 


OV 


44V-ES 


44V-ES-AFS1 


OV 


OV 


OV 


Input aux. Feeding Front 
$1-€2-1 


IN2-2 


Earth 


Input aux. Feeding Front 
$1-€2-2 


IN2-3 


OV 


Output aux. Feeding Front 
$1-C2-1 


OUT2-2 


44V-AFS1 


24V-AFS2 


Output aux. Feeding Front 
$1-C2-2 


OUT2-3 


44\V-ES-AFS2 
OV OV Input aux. Feeding Front |IN2-4 

S2-C1-1 

4 EARTH Earth 10 Input aux. Feeding Front |IN2-5 
S2-C1-2 

5 OV OV 11 =‘ | Output aux. Feeding Front |OUT2-4 
S2-C1-1 

6 44V 44V-AFS2 12 |Output aux. Feeding Front |OUT2-5 
S2-C1-2 

IBB.X19 |Aux feeding S2C2 

1 24V 24V-AFS2 7 OV OV 

2 44V-ES 44V-ES-AFS2 8 OV OV 

3 OV OV 9 Input aux. Feeding Front |IN2-6 
S2-C2-1 

4 EARTH Earth 10 Input aux. Feeding Front |IN2-7 
S2-C2-2 

5 OV OV 11. |Output aux. Feeding Front |OUT2-6 
S2-C2-1 

6 44V 44V-AFS2 12 =| Output aux. Feeding Front |OUT2-7 
S2-C2-2 

IBB.X20 |Aux feeding S3C1 

1 24V 24V-AFS3 7 OV OV 

2 44V-ES 44V-ES-AFS3 8 OV OV 

3 OV OV 9 Input aux. Feeding Rear |IN2-8 
$3-C1-1 

4 EARTH Earth 10 Input aux. Feeding Rear |IN2-9 
$3-C1-2 

5 OV OV 11 Output aux. Feeding Rear |OQUT2-8 
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Pins Description 
44V 


Netname 
44V-AFS3 


Pins Description 


Output aux. Feeding Rear 
$3-C1-2 


BASE 
Chapter B5 


Netname 


Aux feeding S3C2 


24V 


24V-AFS3 


OV 


OV 


44V-ES 


44\V-ES-AFS3 


OV 


OV 


OV 


OV 


Input aux. Feeding Rear 
$3-C2-1 


IN2-10 


Earth 


Input aux. Feeding Rear 
$3-C2-2 


IN2-11 


OV 


OV 


Output aux. Feeding Rear 
$3-C2-1 


OUT2-10 


44N 


44\)-AFS3 


Output aux. Feeding Rear 
$3-C2-2 


OUT2-11 


Aux feeding S4C1 


44V-ES 


24V-AFS4 
4AV-ES-AFS4 


OV 


Input aux. Feeding Rear 
S4-C1-1 


OV 


IN2-12 


Input aux. Feeding Rear 
$4-C1-2 


IN2-13 


OV 


Output aux. Feeding Rear 
S4-C1-1 


OUT2-12 


GAN-AFS4 


Output aux. Feeding Rear 
S4-C1-2 


OUT2-13 


Aux feeding S4C2 


24V 


24V-AFS4 


OV 


OV 


44N-ES 


44V-ES-AFS4 


OV 


OV 


OV 


OV 


Input aux. Feeding Rear 
S4-C2-1 
Input aux. Feeding Rear 
S4-C2-2 


IN2-14 


IN2-15 


OV 


OV 


Output aux. Feeding Rear 
S4-C2-1 


OUT2-14 


44N 


GAN-AFS4 


Output aux. Feeding Rear 
S4-C2-2 


OUT2-15 


Trolleylift 1 CAN 


OV 


OV-Bitbus1 


OV 


OV 


N.C. 


N.C. 


N.C. 


N.C. 


CAN-L 


CAN-L1 


CAN-H 


CAN-H1 


CAN-L 


CAN-L2 


CAN-H 


CAN-H2 


CAN-GND 


CAN-GND 


V+ (24V from lift) 


N.C. 


N.C. 


N.C. 


Feeder ready section 1 


IN1-8 


TRAD1 (Trolley Address) 


OV-Bitbus1 


TRAD2 (Trolley Address) 


Ov- 
Bitbus1 


TRAD3 (Trolley Address) 


OV-Bitbus1 


Trolleylift 1 ES 


Switch3 


24V-I0 


Switch3 


Switch1 


ES1-7 


N.C. 


N.C. 


Switch1 


ES1-8 


N.C. 


N.C. 


Trolleylift 1 Bitbus 


OV 


BBA-OUT 


BBA3 


BBA-IN 


BBB-OUT 


BBB3 


BBB-IN 


N.C. 


N.C. 


N.C. 


N.C. 
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exchange 
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Chapter B5 


Pins _— Description Netname Pins Description Netname 
Trolleylift 1 44V-ES 

44V-ES 44V-ES-LU1 4 N.C. N.C. 

N.C. N.C. N.C. N.C. 

OV OV N.C. N.C. 
Trolleylift 2 CAN 
OV OV-Bitbus2 OV OV 

N.C. N.C. N.C. N.C. 
CAN-L CAN-L2 CAN-H CAN-H2 
CAN-L CAN-L3 CAN-H CAN-H3 
CAN-GND CAN-GND V+ (24V from Lift) N.C. 
N.C. N.C. Feeder ready section 2 IN1-9 


TRAD1 (Trolley Address) |N.C. TRAD2 (Trolley Address) | OV- 
Bitbus2 


TRAD3 (Trolley Address) |OV-Bitbus2 
Trolleylift 2 ES 


Switch3 24V-10 4 Switch3 
Switch1 ES1-8 N.C. N.C. 
Switch1 ES1-9 N.C. N.C. 
Trolleylift 2 Bitbus 
Ov BBA-OUT BBA4 
BBA-IN BBB-OUT BBB4 
BBB-IN N.C. 
OV N.C. 
N.C. N.C. 
N.C. N.C. 
N.C. trolley 
exch. 
N.C. 
Trolleylift 2 44V-ES 
44V-ES 44\V-ES-LU1 N.C. N.C. 
N.C. N.C. N.C. N.C. 
ov OV N.C. N.C. 
Trolleylift 3 CAN 
OV-Bitbus3 OV OV 
2 N.C. N.C. 
3 CAN-H CAN-H3 
4 CAN-H CAN-H4 
5 V+ (24V from Lift) N.C. 
6 N.C. aCe Feeder ready section 3 IN1-10 
7 TRAD1 (Trolley Address) |OV-Bitbus3 TRAD2 (Trolley Address) | N.C. 
8 TRAD3 (Trolley Address) |OV-Bitbus3 
I Trolleylift 3 ES 
A. Switch3 24V-I0 4 Switch3 
2 Switch1 ES1-9 N.C. N.C. 
3 Switch1 ES1-10 N.C. N.C. 
I Trolleylift 3 Bitbus 
1 OV BBA-OUT BBA5 
2 BBA-IN BBB-OUT BBB5 
3 BBB-IN N.C. 
4 N.C. 
5 N.C. 
6 N.C. 
7 trolley 
exch. 
1 44V-ES 44\V-ES-LU1 4 N.C. N.C. 
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N.C. 


Netname 
N.C. 


Pins Description 


BASE 
Chapter B5 


Netname 


OV 


OV 


w 
Ge) 
>< 
re) 
a 


Trolleylift 4 CAN 


OV 


OV-Bitbus4 


N.C. 


N.C. 


N.C 


CAN-L 


CAN-L4 


CAN-H 


CAN-L 


N.C. 


CAN-H 


CAN-GND 


CAN-GND 


V+ (24V from lift) 


N.C. 


N.C. 


Feeder ready section 4 


TRAD1 (Trolley Address) 


N.C. 


TRAD2 (Trolley Address) 


TRAD3 (Trolley Address) 


OV-Bitbus4 


F4) CO} NI] DY] 1! BY] GW] PO] 


Trolleylift 4 ES 


Switch3 


24V-I0 


Switch3 


Switch1 


ES1-10 


N.C. 


Switch1 


ES1-11 


N.C. 


4] WW] PO] 


Trolleylift 4 Bitbus 


OV 


BBA-OUT 


BBA-IN 


BBB-OUT 


BBB-IN 


OV 


N.C. 


N.C. 


NI] DY] OT] BR] WW] PO] 


N.C. 


N.C. 


Trolleylift 4 44V-ES 


44V-ES 


44V-ES-LU1 


N.C. 


N.C. 


OV 


OV 


24V Supply CA Front 


24V 


24V-CAM 


N.C. 


N.C. 


24V Supply CA Rear 


24V 


24V-CAM 


N.C. 


N.C. 


24V Supply BA1&2 


24V 


24V-BA 


N.C. 


N.C. 


Trigger CA Front 


Trig+ 


Trigger+CAF 


Shield 


Trig- 


Trigger-CAF 


N.C. 


N.C. 


Trigger CA Rear 


Trig+ 


Trigger+CAR 


Shield 


Earth 


Trig- 


Trigger-CAR 


N.C. 


N.C. 


Trigger BA1&2 


N.C. 


shield 


Earth 


N.C. 


trigger1- 


Trigger- 
BAF 


N.C. 


trigger1+ 


shield 
shield 
trigger2- 


Trigger+B 
AF 


Trigger- 
BAR 
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N.C. 


trigger2+ 


shield 


Trigger+B 
AR 


Earth 


B.71 


BASE 
Chapter B5 


B.72 


Description 


Netname 


Pins Description 


Assembleon 


Netname 


9 N.C. 19 N.C. 
10 N.C. 20 N.C. 
IBB.X46 |LPT1 Controller 

1 N.C. 14 N.C. 

2 T1- T1- 15 N.C. 

3 T1+ T1+ 16 N.C. 

4 T2- T2- 17 N.C. 

5 T2+ T2+ 18 GND 

6 T4- T4- 19 GND 

7 T4+ T4+ 20 GND 

8 T3- T3- 21 GND 

9 T3+ T3+ 22 GND 
10 N.C. 23 GND 
11 GND 24 GND 
12 GND 25 GND 
13 N.C. 

IBB.X47 |CAN from SVS controller 

1 N.C. N.C. 6 N.C. N.C. 

2 CAN-H CAN-H1 7 CAN-L CAN-L1 
3 CAN-GND CAN-GND 8 N.C. N.C. 

4 N.C. N.C. 9 N.C. N.C. 

5 N.C. N.C. 

IBB.X48 |Bitbus in from IBE 

1 N.C. 9 N.C. 

2 shield Earth 10 N.C. 

3 BBB BBB2 11 N.C. 

4 OV 12 N.C. 

5 Bitbus nodes OK IN1-2 13 N.C. 

6 QuickStop-BB OUT1-5 14 N.C. 

7 N.C. 15 N.C. 

8 BBA BBA2 

IBB.X49_ | Verification Tool 

1 N.C. N.C. 6 Valve4 OQUT1-11 
2 OV OV 7 N.C. N.C. 

3 Valve OUT1-8 8 N.C. N.C. 

4 Valve2 OUT1-9 9 N.C. N.C. 

5 Valve3 OUT1-10 

IBB.X50 |to E-stop relay 

1 $11 ES1-14 6 contact PNOZ 24V-I0 
2 S21 ES2-7 7 contact relay ES-SP1 
3 $22 ES2-1 8 contact relay ES-SP2 
4 $12 ES1-1 9 N.C N.C. 

5 contact PNOZ IN1-3 

IBB.X51 |Blower CA front/rear 

1 Valve1 OUT1-6 N.C. N.C. 

2 Valve2 OUT1-7 5 N.C. N.C. 

3 Common OV 6 N.C. N.C. 
IBB.X52 | 24V supply 10 

1 24V 24V-I0 3 OV OV 

2 N.C. N.C. 

IBB.X53 | 16 Input Module 3 

1 IN3-0 IN3-0 11 IN3-10 IN3-10 
2 IN3-1 IN3-1 12 IN3-11 IN3-11 
3 IN3-2 IN3-2 13 IN3-12 IN3-12 
4 IN3-3 IN3-3 14 IN3-13 IN3-13 
5 IN3-4 IN3-4 15 IN3-14 IN3-14 
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Description 
IN3-5 


Netname 
IN3-5 


Pins Description 


BASE 


Chapter B5 


Netname 


IN3-6 


IN3-6 


OV 


IN3-7 


IN3-7 


OV 


IN3-8 


IN3-8 


24V 


IN3-9 


IN3-9 


24V 


ES Spare 


Detection 


24V-10 


Detection 


Input 


ES1-13 


N.C. 


Input 


ES1-14 


N.C. 


ES Enabling Switch Front 


N.C. 


N.C. 


N.C. 


Switch1 


ES1-1 


Switch2 


Switch1 


ES1-3 


Switch2 


ES Enabling Switch Front 


Left 


N.C. 


24V-10 


N.C. 


Switch1 


ES1-1 


Switch2 


Switch1 


ES1-2 


Switch2 


ES Cover Rear Left 


Switch3 


24V-I0 


Switch3 


Switch1 


ES1-3 


Switch2 


Switch1 


ES1-4 


Switch2 


Enabling Switch Rear 


Switch3 


N.C. 


Switch3 


Switch1 


ES1-3 


Switch2 


Switch1 


ES1-5 


Switch2 


ES to XY controller 


N.C 


N.C 


OV 


E-stop 


IN1-3R 


Fluxer 


24V 


24V- FLUX 


GND 


OV 


Fluxer ready 


IN3-6 


Fluxer claimed 


OUT1-12 


GND 


OV 


N.C. 


N.C. 


24V 


24V-FLUX 


GND 


OV 


Fluxer cover placed 
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B5.3.13.1 Auxiliary feeding, connectors 


e Connectors are connected to IBB, see B5.3.12 Interconnection board base, 
connections , connectors X16 to X23 

e Fuses of the connectors, see B5.3.11 Interconnection board base, fuses and 
LED signalling , fuse F103 to F114 


u 
| 


Description 
44V-ES 

Not connected 
Output aux. feeding 
Input aux. feeding 
Input aux. feeding 
OV 


Not connected 

OV 

24V 

EARTH 

44V 

OV 

OV 

Output aux. feeding 


oO] 2) S| rr} A) GO] LZ] Q) mm] of a] wo] > 


Figure 75 ~~ Auxiliary feeding, connector 
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B5.3.14 Interconnection board electrics, fuses and LED signalling 
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24V supply HA head drive 1 

44\V-ES supply HA head drive 1 

24V supply HA head drive 2 

44\V-ES supply HA head drive 2 

24V supply Transport Controller 

44V-ES supply Transport Controller 

24V supply Transport Controller Piggyback 


24V supply transport amplifier 
44V-ES supply transport amplifier 
24V supply head drive 1&2(&3) 
44V-ESV supply head drive 1 

Fuse 44V-ESV supply head drive 2 
Spare (44V-ESV supply head drive 3) 
24V logic supply Y1+¥2+X 

Z-axis HA Head 1 

Z-axis HA Head 2 


Figure 77‘ Interconnection board electrics, fuses and LED signalling 


B5.3.15 Interconnection board electrics, connections 
Board lay out, see Figure 76. Interconnection board electrics 


Function Function 


Supply Head Transport Controller Piggyback |X15 Z drive head 2 
Supply DCPA me Bitbus head Controller 1 


Logic supply servo XY-robot Y1 Bitbus head Controller 2 

Logic supply servo XY-robot Y2 Bitbus Transport Controller 

Logic supply servo XY-robot X Bitbus to Interconnection board 1 
Supply head drive 1 Bitbus from Computer 


Figure 78 Interconnection board electrics, connections 
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B5.3.16 Interconnection board electrics, signals 
Board lay out, see Figure 76. Interconnection board electrics 


Description Netname Pins Description Netname 
Supply in 

24V 24V Earth 
44V-ES 44V-ES OV 

OV OV N.C. 
Supply Head Controller 1 
24V 24V-F1 Earth 
44V-ES 44V-ES-F2 iC, N.C. 
OV OV 

Supply Head Controller 2 
24V 24V-F3 Earth 
44V-ES 44V-ES-F4 < N.C. 
OV OV 

Supply Transport Controller 
24V 24V-F5 Earth 
44V-ES 44V-ES-F6 . N.C. 
OV OV 

Supply Piggyback Transport 
24V 24V-F7 

N.C N.C. 


24V-F8 Earth 
44V-ES-F9 .C. N.C. 
OV 
; logic supply servo XY-robot Y 
24V 24V-F14 3 OV OV 
.C. N.C. 
24V 24V-F14 3 OV OV 
N.C. N.C. 
24V-F14 
: rive 1 
24V 24V-F10 4 OV Earth 
44V-ES 44V-ES-F11 5 N.C. OV 
44V-ES 44V-ES-F12 
OV OV 
supply head drive 3 
24V 24V-F10 
44V-ES 44V-ES-F13 
OV OV 
Z motor head 1& 2 
N.C 
N.C 
Head2 Z- Head2-Z- Head1 Z- Head1-Z- 
6 Head2 Z- Head2-Z- Head1 Z- Head1-Z- 
7 Head2 Z+ Head2-Z+F16 |17 Head1 Z- Head1-Z- 
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Description Netname Description Netname 
8 Head2 Z+ Head2-Z+F16 |18 N.C N.C 
9 Head2 Z+ Head2-Z+F16 |19 N.C N.C 
10 Earth Earth 20 N.C N.C 
IBE.X14 Z motor head 1 
1 Head1 Z+ Head1-Z+ 3 Earth Earth 
2 Head1 Z- Head1-Z- 4 Earth Earth 
IBE.X15 Z motor head 2 
1 Head2 Z+ Head2-Z+ 3 Earth Earth 
2 Head2 Z- Head2-Z- 4 Earth Earth 
IBE.X16 Bitbus Head Controller 1 
1 OV Earth 14 N.C. N.C. 
2 BBA BBA 15 PCC N.C. 
3 BBB BBB 16 PCE N.C. 
4 OV OV 17 TCA QuickStop-BB 
5 NAOO N.C. 18 TCK OV 
6 NAO1 OV 19 OV OV 
7 NAQ2 OV 20 24V N.C. 
8 NAO3 OV 21 ATC BB-Nodes-0K 
9 NAO4 OV 22 ATE Ov 
10 NAO5 OV 23 ATTA N.C. 
11 NAQ6 OV 24 ATTK N.C. 
12 NAQ7 OV 25 RESX N.C. 
13 OV OV 
IBE.X17 Bitbus Head Controller 2 
1 OV Earth 14 N.C. N.C. 
2 BBA BBA 15 PCC N.C. 
3 BBB BBB 16 PCE N.C. 
4 OV OV 17 TCA QuickStop-BB 
5 NAOO OV 18 TCK OV 
6 NAO1 N.C. 19 OV i] 
7 NAQ2 OV 20 24V N.C. 
8 NAO3 OV 21 ATC BB-Nodes-0K 
9 NAO4 OV 22 ATE OV 
10 NAO5 OV 23 ATTA N.C. 
11 NAQ6 OV 24 ATTK N.C. 
12 NAQ7 OV 25 RESX N.C. 
13 OV OV 
IBE.X18 Bitbus Transport Controller 
1 OV Earth 14 N.C. N.C. 
2 BBA BBA 15 PCC N.C. 
3 BBB BBB 16 PCE N.C. 
4 OV OV 17 TCA QuickStop-BB 
5 NAOO OV 18 TCK OV 
6 NAO1 OV 19 OV OV 
7 NAQ2 OV 20 24V N.C. 
8 NAOQ3 OV 21 ATC BB-Nodes-OK 
9 NA04 N.C. 22 ATE OV 
10 NAO5 OV 23 ATTA N.C. 
11 NA0Q6 OV 24 ATTK N.C. 
12 NAQ7 OV 25 RESX N.C. 
13 OV OV 
IBE.X19 Bitbus to IBB 
1 N.C N.C. 6 QuickStop-BB | QuickStop-BB 
2 OV (shield) | Earth 7 N.C N.C. 
3 BBB BBB 8 BBA BBA 
4 N.C N.C. 9 N.C N.C. 
4022 593 50293 Service Manual 
08.03 AX-201 B.77 


BASE 
Chapter B5 


Description 


Bitbus nodes 
OK 


Netname 
BB-Nodes-OK 


Assembléon 


Description Netname 


Bitbus from Computer 


N.C 


N.C. 


OV (shield) 


Earth 


BBB 


BBB 


N.C 


N.C. 


N.C 


N.C. 


B5.3.17 Trolley lift, features 


B.78 


For the location of the items refer to the wiring diagram B5.4.1. Trolley lift, 


diagram. 


Extra information about the trolley lift controller (1), see B5.3.17.1. 


Function 


Trolley lift controller 
Trolley ‘UP’ contact area 


Actuator 
Micro switch 
Service switch 


Enables to remove the trolley from 
the trolley lift when the trolley lift 
does not respond to the ‘down’ 
control on the trolley. 


Base interface board 


Safety interlock 


The safety interlock on the trolley 
lift is part of the safety circuit. 


230 VAC - 24 VDC power converter 


Safety circuit connection 
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Function 


Activates the actuator to move upward 
K2 Activates the actuator to move downward 
K3 Holds the trolley lift in the same Z-position 
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Figure 79 Trolley lift diagram 
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B5.4.3 Control supply unit PA 2410/00, diagram 
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Control supply unit PA 2410/00, diagram 
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B5.4.4 A-series transformer PA 1124/10, diagram 
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B5.4.5 Air and vacuum, diagram 
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Figure 83 Air and vacuum diagram 
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Chapter B6 
B6.1 External network, connecting 
Estimated time te complete [min.]:  - 
Required special tools.......... - 
Required part(s) ............. Network cable 
1. Prerequisites 


2. 


3. 


4. 


5. 


6. 


e Ask the local network administrator for: 
*« DHCP server used, or 


* IP address, subnet mask and (if the machine is connected to a 


remote network) default gateway. 
Connecting the network cable 


The machine is pre-wired (1) for an external 
network connection (RJ45). This wiring is 
connected to connector X51 of the system 
controller (2). 


Start up the system controller 


e Power up the machine. 

e As soon as the ‘Autostart’ pop-up screen 
appears, close this screen in order to prevent 
the application software to start up. 

e Wait until the system controller (ASC) desktop 
appears, and the pop up screen (APC status 
window) shows ‘Finished firmware validation 
and downloading’. 

e Close the pop up screen. 


Enable network adaptor 


e From the ASC desktop: 
Select ' Start'-'Settings'-'Network Connections’. 
e Right-click 'Local Area Connection2' and select 
‘Properties’. 
e Select ‘Configure...’ 
e Select ‘Use this device (enable)’ and select ‘OK’. 


Set IP address 


e Select ‘Internet Protocol (TCP/IP)' and select 
‘Properties’. 

e Enter the correct IP address, subnet mask for 
the customer's network and default gateway (if 
the machine is connected to a remote 
network). 

(In case of DHCP select ‘Obtain an IP address 
automatically’.) 

e Select OK to accept the changes. 


Finalize 


e Shut down and re-start the machine. 
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-4 Local Area Connection Properties 


General | Advanced | 


21xI 


Connect using: 


[= Intel(F)) PRO/100 M Network Conne 


This connection uses the following items: 


¥) ©} Client for Microsoft Networks 

8 Network Load Balancing 
v 8 File and Printer Sharing for Microsoft Networks 
Me ge Intemet Protocol [TCP/IP] 


Install... | Uninstal | Properties | 


; Description 
Transmission Control Protocol/Internet Protocol. The default 
wide area network protocol that provides communication 
across diverse interconnected networks, 


T~ Show icon in notification area when connected 
IV Notify me when this connection has limited or no connectivity 


Internet Protocol (TCP/IP) Properties 


General | 


21x! 


You can get IP settings assigned automatically if your network supports 
this capability, Otherwise, you need to ask your network administrator 
For the appropriate IP settings. 
© Obtain an IP address automatically 
—(* Use the following IP address: 
IP address: 192.168. 13. 27 
255.255 .255. 0 


192,168.13. 1 


© Obtain DNS server address automatical 


Subnet mask: 


Default gateway: 


—f* Use the following DNS server addresses:- 


Preferred DNS server: 


Alternate DNS server: 
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B6.2 Touch screen, calibrating 


Estimated time te complete [min.]: 5 


Required special tools........ 
Required part(s) ........... 


1. Calibrating the touch screen (only front 
side) 
e Go to 'Desktop' and select 'Start' - Control Panel’ 
- 'ELO Touch screen. 
e Select the calibration button. 
e Touch the screen on the target. 
e Repeat three times. 


e Make a circle on screen with your finger. If the 
mouse pointer follows your finger, click the OK 
icon. 

Note: If two touch screens are present on the 
machine, this procedure has to be executed 
twice. Once on the front side, once on the rear 
side. 


2. Calibrating two touch screens (front and 
rear side) 


FRONT 
e Go to 'Desktop' on the front side touch screen 
and select 'Touch screen Calibration’ icon. 


e Touch the screen on the target. 
e Repeat three times. 


e Make a circle on screen with your finger. 


e If the mouse pointer follows your finger, click 
the OK icon. 


Note: Do not touch the front side screen any more 
e Walk over to the rear side touch screen. 
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screen. Does the cursor follow your finger? 


screen. Does the cursor follow your finger? 


B.87 
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REAR 


e Touch the rear side touch screen on the target. 


e Repeat three times. 


e Make a circle on the rear side touch screen 
with your finger. 

e If the mouse pointer follows your finger, click 
the OK icon. 
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B6.3 Mains supply, connecting 
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Figure 84 Overview 


1. Machine without standard transformer. 
The transformer (PA 1124/10) can be installed as an option. 
See B6.3.1 Connecting the machine to the mains, PA 2410/01 


2. Machine with standard transformer. 
See B6.3.2 Connecting the machine to the mains, PA 2410/00 
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B6.3.1 Connecting the machine to the mains, PA 2410/01 


A.DANGER 


NOTE: 


Estimated time te complete [min.]:  - 


Required special tools... 


Required part(s) 


DANGER, HIGH VOLTAGE PRESENT AFTER MAIN SWITCH OFF 


00) 


Contact may cause electric shock or burn. 
Turn off and lock factory fuses that supply power to the machine. 


Panel key A8.6.4 Setup tooling kit (PA 2435/ 


Connecting to the mains is only allowed by competent qualified personnel. 


1. Specifications 


B.90 


Voltage configuration 


Without transformer 
3-phases, Neutral and ground 


With transformer 
3-phases and ground 


Frequency 


50 - 60 Hz 


50 - 60 Hz 


Frequency stability 


+ 2% 


+2% 


Maximum power consumption 


7KVA 


7TKVA 


Nominal mains voltage + 10% 
(between phases) 


400 Volts 


208 230 400 480 Volts 


Corresponding full load current 


10 Amp. 


8 Amp. 


Corresponding external fuse 


16 Amp. 


20 16 16 Amp. 


External fuse type 


Slow-blow “D-type” 


Slow-blow “D-type” 


Inrush current 


< 150 Amp. (5 msec) 


< 150 Amp. (5 msec) 


Power factor 


= 0.85 


= 0.85 
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Line voltage fluctuation 


According to EN 60204 and IEC 60204: 

Voltage 
Steady state voltage: 0.9 ... 1.1 of nominal voltage. 

Frequency 
0.99 ... 1.01 of nominal frequency continuously; 
0.98 ... 1.02 short time. 

Harmonics 
Harmonic distortion not to exceed 10 % of the total r.m.s. voltage between 
live conductors for the sum of the second through to the fifth harmonic. An 
additional 2 % of the total r.m.s. voltage between live conductors for the sum 
of the sixth through to the 30th harmonic is permissible. 

Voltage unbalance 
Neither the voltage of the negative sequence component nor the voltage of 
the zero sequence component in three-phase supplies shall exceed 2 % of 
the positive sequence component. 

Voltage interruption 
Supply interrupted or at zero voltage for not more than 3 ms at any random 
time in the supply cycle. There shall be more than 1 s between successive 
interruptions. 

Voltage dips 
Voltage dips shall not exceed 20 % of the peak voltage of the supply for more 
than one cycle. There shall be more than 1s between successive dips. 
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Mains cable Connection to facility power supply system shall be made by a 4 or 5 -core 
cable type and cross-section according to appropriate international standard or 
local regulatory requirement. E.g. AWG 12. 
2. Precautions —=— : == = 
o-H a b 
e Switch off the electrical main switch. ae: i = 
e Ensure that the mains supply to the machine is a 


inactive by removing the relevant factory fuses. 
e Machine without transformer (A): 
* Open all circuit breakers: F1, F2, F3, F4 and 
F6. 
* Continue with step 5. Remove the main 
switch cover . 
e Machine with transformer (B): 
* Open all circuit breakers: F101, F1, F2, F3, 
F4 and F6. 2) 
* Continue with step 3. Remove panel at the 
left side of the base 
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3. Remove panel at the left side of the base 


e Release both catches (1). 
Use the panel key from the setup tooling kit, 
or use a 6 mm Allen key. 

e Move the panel forward (2) and take it from 
the three lower fixating points (3). 
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4. Adapting machine to mains voltage 480V 
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e Measure the factory voltage between the phase ||} ut} ur) it)it) ut} ve 
‘ 480V|400V}230V|208V OV | OV |/480V 
L1, L2, L3 and change the settings of the 


machine if necessary. PQOPC/P nee 
Note: If the measured voltage differs more than 10% 

of one of the values listed, then the customer 

must take measures to adapt the local power |400V 

supply to the required configuration. Lt} ut] et | ut fut | ot 


P 480V | 400V}230V|208V) OV | OV 
Mount panel at the left side of the base. 
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5. Remove the main switch cover 


e Remove the two bolts (1) from underneath. 

e Loosen the two bolts (2) on top, turn over the 
cover (3). 

e Turn the main switch (4) in the ‘OFF’ position 
and put the cover aside. 


6. Leading the power supply cable 


e Route the mains cable through a separate 
metal duct or pipe. This duct or pipe must be 
grounded, to avoid EMI (electromagnetic 
interference) problems. 

e Safety: Do not route signal cables through this 
duct or pipe. 

e Lead the power supply cable through the cover 
(bottom/top). 
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7. Connect the power supply cable 


e Tightening torque 1.2 - 1.6 Nm. 


Cable Power supply 

Ground ground screw 

Neutral N Only for machines without transformer 
Phase 1 L1 

Phase 2 L2 

Phase 3 L3 


e Install the main switch cover. 


8. Switching on and checking the mains 


e Check if the factory fuses are slow blow before 
connecting the machine to the mains. These 
fuses must not be loaded by other heavy 
consumption. 

e Be sure the main power is still off. 

e Switch on circuit breaker (F101 and) F1 in the 
control supply. 

e Set the main switch to on. 

e Lamps on control supply must be on (1). 

e Machines with transformer, go to step 9. Check 
status phase guard relay (K101) 

e Switch on circuit breakers (F2, F3, F4 and F6) 
one by one. 


9. Check status phase guard relay (K101) 


Note 


4022 
08.03 


Only valid for machines with transformer. 

: The phase detection LED (R) on the phase 
guard relay must be on, indicating that the 
three phases are present. 

e Switch on circuit breakers (F2, F3, F4 and F6) 
one by one. 
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A.DANGER 


B6.3.2 Connecting the machine to the mains, PA 2410/00 


NOTE: 


Estimated time te complete [min.]:  - 

Required special tools.......... Panel key A8.6.4 Setup tooling kit (PA 2435/ 
00) 

Required part(s) ............. - 


DANGER, HIGH VOLTAGE PRESENT AFTER MAIN SWITCH OFF 
Contact may cause electric shock or burn. 
Turn off and lock factory fuses that supply power to the machine. 


Connecting to the mains is only allowed by competent qualified personnel. 


Voltage configuration 3-phases and ground 


Frequency 50 - 60 Hz 
Frequency stability + 2% 


Maximum power consumption | 7 kVA 


Nominal mains voltage + 10% 
(between phases) 208 230 400 480 Volts 


Corresponding full load current 19 10 8 Amp. 


Corresponding external fuse 20 20 16 16 Amp. 


External fuse type Slow-blow “D-type” 


Inrush current < 150 Amp. (5 msec) 
Power factor 2 0.85 


Line voltage fluctuation According to EN 60204 and IEC 60204: 

Voltage 
Steady state voltage: 0.9 ... 1.1 of nominal voltage. 

Frequency 
0.99 ... 1.01 of nominal frequency continuously; 
0.98 ... 1.02 short time. 

Harmonics 
Harmonic distortion not to exceed 10 % of the total r.m.s. voltage between 
live conductors for the sum of the second through to the fifth harmonic. An 
additional 2 % of the total r.m.s. voltage between live conductors for the sum 
of the sixth through to the 30th harmonic is permissible. 

Voltage unbalance 
Neither the voltage of the negative sequence component nor the voltage of 
the zero sequence component in three-phase supplies shall exceed 2 % of 
the positive sequence component. 

Voltage interruption 
Supply interrupted or at zero voltage for not more than 3 ms at any random 
time in the supply cycle. There shall be more than 1 s between successive 
interruptions. 

Voltage dips 
Voltage dips shall not exceed 20 % of the peak voltage of the supply for more 
than one cycle. There shall be more than 1s between successive dips. 


Mains cable Connection to facility power supply system shall be made by a 4-core 
cable type and cross-section according to appropriate international 
standard or local regulatory requirement. E.g. AWG 12. 
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1. Precautions L 


i: 


e Switch off the electrical main switch. 

e Ensure that the mains supply to the machine is 
inactive by removing the relevant factory fuses. 

e Open all circuit breakers: F1, F2, F3, F4, F5 and 
F6. 
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2. Remove panel at the left side of the base 


e Release both catches (1). 
Use the panel key from the setup tooling kit, 
or use a 6 mm Allen key. 

e Move the panel forward (2) and take it from 
the three lower fixating points (3). 
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3. Adapting machine to mains voltage 


eee oer L2 480V 


e Measure the factory voltage between the phase ae 


— 
ci, L2, L3 and change the settings of the SS SESS SSeS SSS SSeS 
machine if necessary. . . B1S!A/S B/S|AIS B(S/B/S 

e Check and change the interconnections of the 


transformer if necessary, see step 4. 

Note: If the measured voltage differs more than 10% 
of one of the values listed, then the customer 
must take measures to adapt the local power 
supply to the required configuration. 


400V 


230V 
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4. Setting the transformer 
e See step 3 for the settings. 


5. Remove the mains switch cover 


e Remove the two bolts (1) from underneath. 

e Loosen the two bolts (2) on top, turn over the 
cover (3). 

e Turn the mains switch (4) in the ‘OFF’ position 
and put the cover aside. 
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6. Leading the power supply cable 


e Route the mains cable (4 x 2.5 mm? max., 
diameter max. 16 mm) through a separate 
metal duct or pipe. 

This duct or pipe must be grounded, to avoid 
EMI (electromagnetic interference) problems. 

e Safety: Do not route signal cables through this 
duct or pipe. 

e Lead the power supply cable through the cover 
(bottom/top). 


7. Mounting the power supply cable 
e Tightening torque 1.2 - 1.6 Nm 


Power supply 


Ground ground screw 
Phase 1 L1 
Phase 2 L2 
Phase 3 L3 


8. Switching on and checking the mains 


e Check if the factory fuses are 16A slow blow 
before connecting the machine to the mains. 
These fuses must not be loaded by other heavy 
consumption. 

e Be sure the main power is still off. 

e Measure the power between L1, L2 and L3. 

e Switch on circuit breaker F1 and F5 in the 
control supply. 

e Set the main switch to on. 

e LED 1,2 and 4 must be on. 


Note: The phase-detection LED (3) on the phase 


guard relay must be off, indicating that the 
three phases are present. 


e If the LED (3) is on, interchange two phases on the connectors L1 to 


L3 at the electrical main switch, see step 7. 
e Mount the mains switch cover, see step 5. 


e Switch on circuit breakers (F2, F3, F4 and F6) one by one. 


9. Start up the machine 


e Go to the front of the machine. 
e Push the start button (1). 
e Wait until the main screen (2) appears. 
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B6.4 Digital pressure switch, check and adjust settings 


B6.4.1 Digital pressure switch, check setting 


DONT RA 


J @ 
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Figure 85 Digital pressure switch and clock gauge 


Open the rear left upper door of the base and check the behaviour of the switch by 
changing the compressed air pressure using the regulator knob (2 in figure 85). 
1. Unlock the knob of the regulator (2) by pulling it downwards. 
Change the pressure by turning it. 
2. Increase the pressure to approximately 6.9 bar (1) and verify that the indicator 
on the display turns RED at 6.4 bar (1). 
3. Reduce the pressure to approximately 4 bar (1) and verify that the indicator on 
the display is RED. 
4. Increase the pressure back to 5.9 bar (1) and verify that the indicator on the 
display changes to GREEN at 5.4 bar (1) and stays GREEN at 5.9 bar (1). 
5. Lock the knob of the regulator (2) by pushing it upwards. 
e When the behaviour of the digital pressure switch is OK, the settings are 
correct. 
e When the behaviour of the switch is NOK, the settings have to adjusted. Use 
the ‘Adjust settings’ procedure below. 
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Digital pressure switch, adjust settings 


Digital pressure switch in ‘measure’ mode, unlocking or locking 
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Figure 86 Digital pressure switch, unlocking or locking 
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e Press 'SET' for more than 4 seconds until the display shows 'UnL' (unlocked) 


or 'Loc' (locked). 


e Press the A or W button to select the desired status: 'UnL' or ‘Loc’. 


e Press the 'SET' button. 


Digital pressure switch in ‘initial set’ mode, adjustment 


In this mode the output type, response time and display colour can be changed. 


Press 'SET' for more than 2 seconds until bAr, Psi, PA or GF is displayed. 


The display is set from ‘measure’ mode to ‘initial set’ mode. 

1. Unit conversion setting: 
e Press the A or W button till 'bAr' is visible on the display. 
e Press the 'SET' button again. 

2. Display colour setting: 
e Press the A or W button till 'SoG' is visible on the display. 
e Press the 'SET' button again. 

3. Operating mode setting: 
e Press the A or W button till 'HYS' is visible on the display. 
e Press the 'SET' button again. 

4. Output type setting: 
e Press the A or W button till 'nC' is visible on the display. 
e Press the 'SET' button again. 

5. Response time setting: 
e Press the A or W button till '160' is visible on the display. 


e Press the 'SET' button again. 
6. Manual or automatic setting: 


e Press the A or W button till 'mAn' is visible on the display. 


e Press the 'SET' button again. 


The display returns from Initial set mode to Measure mode. 
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Digital pressure switch in ‘pressure set’ mode, adjustment 


In this mode the set values for switch points van be changed. 


Press 'SET' (less than 2 seconds) Display goes from ‘measure’ mode to ‘pressure set’ 
mode. 


Alternatively 'P_1' and a value is visible in the display. 


1. Set the value to '5.50', see B6.4.2.4. Digital pressure switch, setting a value. 
2. Press the 'SET' button. 


Alternatively 'H' and a value, is visible in the display. 


3. Set the value to '0.00', see B6.4.2.4. Digital pressure switch, setting a value. 
4. Press the 'SET' button. 


The display returns from ‘pressure set’ mode to ‘measure’ mode. 


5. Lock the display, see B6.4.2.1. Digital pressure switch in ‘measure’ mode, 
unlocking or locking. 


Digital pressure switch, setting a value 


The digital pressure switch must be in ‘pressure set’mode, see B6.4.2.3. 
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Figure 87 Digital pressure switch, setting a value 


1. Press the A or W button to change the set value. The first digit blinks. 
Press the A or W button to set the value arbitrarily. 

2. With every push on the ’SET’ button, the next digit blinks. 

3. With every push on the SET’ button, the next digit blinks. 


4. When the left-most digit is zero, ‘jor ‘W’ will blink. If the ‘SET’ button is pressed 
while the left-most digit is blinking, the right-most digit will now blink. 


Digital pressure switch, accuracy check 


During normal operation (measuring mode) the digital pressure switch (1) must 
show roughly the same pressure as the clock gauge (2) + 0.5 bar. 
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Figure 88 Digital pressure switch and clock gauge 


If there is a difference, the digital pressure switch can be reset, see chapter B6.4.2.6 
"Digital pressure switch, reset the pressure registration". 
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B6.4.2.6 Digital pressure switch, reset the pressure registration 


The digital pressure switch can be reset if there is no system pressure. 
e Unlock the digital pressure switch, 
see B6.4.2.1. Digital pressure switch in ‘measure’ mode, unlocking or locking 


e Press the A or W button simultaneously till the value on the display is set to 
zero. 


B6.4.2.7 Digital pressure switch, peak/bottom display 
After unlocking the digital pressure switch, the measured min. or max. pressure can 
be held on the display. 


e Activating peak/bottom display. 
Keep the A or W button pressed more than 1 sec. The display shows the min. 
or max. pressure flashing. 

e De-activating peak/bottom display. 
Keep the A or W button pressed more than 1 sec. 


B6.4.2.8 Blower pressure adjustment 
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Figure 89 Blower pressure adjustment 


Check if system pressure (3) is available (5.9 Bar). 
Turn the knob (2) to 2.5 Bar (1). 


4022 593 50293 Service Manual 
08.03 AX-201 B.101 


BASE 
Chapter B6 


B.102 


Assembleon 


B6.4.3 Digital vacuum switch (ZSE30-01-65), setting procedure 


For installing the digital pressure gauge on the system the following setting 
procedure should be followed. 


1. 


Unlock the system 

e Press the SET button for more than 4 seconds until UnL (unlock mode) or Loc 
(lock mode) is visible on the display 

e Press the A or W button until UnL is visible on the display. 

e Press the SET button. 
(The system is unlocked). 


. Initial settings 


e Press the SET button for more than 2 seconds. 
bAr,PSi, inH, nnH, PA or GF becomes visible on the display 
(the system has gone from the Measure mode into the Initial set mode) 

e Press the A or W button until bAr is visible on the display. 
(Unit Bar is selected) 

e Press the SET button. 
Sor, SoG, rEd or Grn becomes visible on the display. 

e Press the A or W button until SoG is visible on the display. 
(Green/ON is selected) 

e Press the SET button 
HYS or wnd becomes visible on the display 

e Press the A or W button until HYS is visible on the display. 
(Hysteresis operation mode is selected) 

e Press the SET button. 
no or nC becomes visible on the display. 

e Press the A or W button until nC is visible on the display. 
(Normally open output mode is selected) 

e Press the SET button. 
2.5, 20, 160, 640 or 1280 becomes visible on the display 

e Press the A or W button until 160 is visible on the display. 
(Response time of 160 ms is selected) 

e Press the SET button. 
AUt or mAn becomes visible on the display 

e Press the A or W button until mAn is visible on the display. 
(Manual set mode is selected) 

e Press the SET button. 
(The system has switched from the Initial set mode into the Measure mode). 


. Pressure settings 


e Press the SET button. 
Alternatively n_1 and a value is visible on the display. 
(The system has gone from the Measure mode into the Pressure set mode). 
e Press the A or W button until -.750 is visible on the display. 
The value will increase or decrease one digit per push on the button. The 
value will increase or decrease continually while keeping the button pushed. 
(Upper pressure set point of -0.75 Bar for output 1 is selected) 
e Press the SET button. 
Alternatively H and a value is visible on the display 
e Press the A or W button until '.000 is visible on the display. 
(Hysteresis set for .000 Bar is selected) 
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4. Lock the system 


e Press the Set button for more than 4 seconds until UnL (unlock mode) is 
visible on the display. 

e Press the A or W button until LoC (lock mode) is visible on the display 

e Press the SET button. 
(The system is locked against accidental operator actions). 


In the Measuring mode while the system is still unlocked and the operator 
presses A or W button for more than 1 second, the system switches to the 
Peak or Bottom display mode. In these modes the max. or min. pressure value 
will be held on a flashing display. To switch back to Measure mode, press the 
A or Y button for more than 1 second once more. 
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CHAPTER B7 Maintenance instructions 


B.104 


NOTE: 


Operation, adjustment, maintenance and repair of this machine shall be 
carried out by qualified and trained personnel only. 


This chapter contains detailed (corrective and preventive) maintenance 
instructions. 

The preventive maintenance intervals are defined in A7.3 Preventive maintenance 
schedule . 

For Material Safety Data Sheets, see A2.12 Material safety data sheets (MSDS) 
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Touch screen and keyboard, cleaning 


Estimated time te complete [min.]: 2 
Required special tools.......... Fibre free tissue, household glass cleaner 
Required part(s) ............. - 


1. Prerequisites 


e Log out (preventing unwanted actions). 
2. Cleaning the touch screen(s) 


e Dampen fibre free tissue with household glass 
cleaner and clean the touch screen(s). 


3. Cleaning the keyboard and pad 
e Take the keyboard out of the holder and hold 
the keyboard upside down to remove dust. 


e Dampen fibre free tissue with household glass 
cleaner and clean the keyboard and pad. 
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B7.2 Protection hoods, cleaning 


Estimated time te complete [min.]: 5 


Required special tools.......... Vacuum cleaner, fibre free tissues, household 
glass cleaner 
Required part(s) 


1. Prerequisites 


e Close hoods. 
e Log out (preventing unwanted actions). 
e Use a stepstool if necessary. 
2. Cleaning the protection hoods 
e Use a soft haired vacuum cleaner or hand 
broom to remove the dust. 
Note: Do not use compressed air. 


e Dampen fibre free tissue with household glass 
cleaner and clean the hoods. 
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B7.3 Safety contacts on front and rear cover, checking 
Estimated time te complete [min.]: 2 


Required special tools 
Required part(s) 


1. Check function of safety contacts 


Vesti 06/02/2007 [aa ration @ 
é 13:20:21 Stopped DEMOSCC.ASP Power Do 
e Power up the machine. a 
e Operate the ‘power on’ push-button. Ss) 
e Open a cover. ‘eo 
The monitor shows the safety cover opened. Ee lo vl = 
i 
e Repeat the procedure for each safety cover. 5 rece 
P P y =) ae 
f or Ore Order Name: Order-150 
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t=" 
Ss oO | ae | * | aad = ? 
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B7.4 Air supply unit, draining 
Estimated time te complete [min.]: 5 


Required special tools.......... - 
Required part(s) ............. : 


DANGER OF STRONG MAGNETIC FIELD 
AAWARNING Pacemaker and metal prosthetic users are at risk of 


serious injury or death. Stay away from the magnets. 


HIGH AIR PRESSURE 
AXCAUTION Uncontrolled release of air pressure may cause injury. 


Turn off and lock out system before servicing, see Safety chapter . 


1. Prerequisites 


e If present, remove the rear right trolley. 
e Power down the machine. 
e Open the rear cover. 


2. Draining the filter 


e Check and if necessary, drain the air filter. 
e Close main valve (1). 

e Press knob (2) down and remove the bowl (3). 
e Drain and clean the bowl (4). Clean inside of 
the bowl (read cleaning instructions on the 

bowl surface). 
e Place the bowl back with the knob in a 45° 
angle. 
e Rotate bowl until the knob points towards you. 
e Open the main valve (1). 
e Check for air leakage. 


3. Finalize 


ann 


Ne 


LE 


SS 


e Power up the machine. 
e When removed, install the rear right trolley. 
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B7.5 Filter in controllers, replacement 


Estimated time te complete [min.]: 2 
Required special tools.......... Vacuum cleaner 
Required part(s) ............. Filters, see A8.4.1 Controllers, spares 


1. Prerequisites 
e Open the front door. 
2. Clean the area with a vacuum cleaner 


iS 


3. Replace the filter in the controllers 


e Replace the filters by sliding a new filter inside 
the controller. 
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B7.6 Filter in air supply unit, replacement 


Estimated time te complete [min.]: 10 
Required special tools.......... - 
Required part(s) ............. Filter, see A8.4.5 Air supply unit, spares 


DANGER OF STRONG MAGNETIC FIELD 
“AWARNING Pacemaker and metal prosthetic users are at risk of 


serious injury or death. Stay away from the magnets. 


1. Prerequisites 


e If present, remove the rear right trolley. 
e Power down the machine. 
e Open the rear cover. 


2. Remove air filter 


WARNING: Be careful with metal objects close to the 

strong magnets of the XY robot. 

e Close main valve (1). The remaining air pressure 
in the system is released. 

e Press knob (2) down and remove the bowl (3). 

e Drain and clean the bowl (4). Clean inside of the 
bowl (read cleaning instructions on the bowl 
surface). 


e Remove filter element (5). 
3. Install new air filter 


e Place and tighten the new filter element (5). 
e Place bowl (4) back with the knob in a 45° angle. 
e Rotate bowl until the knob points towards you. 

e Open main valve (1). 

e Check for air leakage. 


4. Finalize 


e Power up the machine. 
e When removed, install the rear right trolley. 
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B7.7 Gauges on air supply unit, checking 


Estimated time te complete [min.]: 2 
Required special tools.......... 
Required part(s) ............. 


1. Check gauges on the air supply unit min ea 


e Check if both gauges show the correct values. 

e Adjust the gauges (1,2) if necessary, see B6.4 : eal 
Digital pressure switch, check and adjust = 
settings 
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CHAPTER B8 Installation and replacement instructions 


B8.1 Base and base modules, repair policy 
See A8.1 Repair policy . 
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1. 


2. 


B8.2 Controller (system or process), replacement 


Estimated time te complete [min.]: 45 
Required special tools.......... - 


Required part(s) ............. A8.4.1 Controllers, spares 
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Chapter B8 


Prerequisites 


e Back up application data, 
see B8.5 Application data, back up 
e Back up remaining data, 
see B8.7 BI, BTCO, SVS Pro, Traceability data, 


back up and restore 
e Power down the machine. qi 
e Open the front door. 
e Process controller = 1, 

System controller = 2. T 


Remove controller 


e Remove the 4 bolts that secure the controller ii 


(5mm Allen key) 

e Carefully slide out the controller. Attached 
cables at the rear of the controller may be 
obstructed. When cables are obstructed try 
removing both controllers (1 and 2) or side plate. 


3. Install controller 


e Connect the cables, see B5.3.2 Controllers, connections 
e Tighten the 4 bolts that secure the controller. 
e Install software and restore back ups. 
see B8.3 Operating software, installation and 
B8.4 Application software and online documentation, installing 


4. Finalize 


e Send back the controller in the original packaging. 
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B8.3 Operating software, installation 


Estimated time te complete [min.]: 30 
Required special tools.......... - 
Required part(s) ............. - 


1. Preparation 


e When connected to an external network: 
Write down the IP settings, see B6.1 External network, connecting 
e Back up application data, see B8.5 Application data, back up 
e Back up remaining data, see B8.7 BI, BTCO, SVS Pro, Traceability data, back up and restore 


2. Install the OS image 


e Place the CD 'AX-201 Operating System Images 
2.1' in the CD drive of the system controller 
(1, 

e Select 'Power Down’. 

e As soon as the GUI shows that it is safe to 
switch off; switch off with the mains switch. 

e Power up the machine. 

e After start up the screen shows ‘installation 
Image 2.1’; 

e Press any key to continue. 

e Wait until the installation is complete. (100%). 

e Remove the CD from the CD drive (1). 

e Power down the machine (mains switch). 

e Power up the machine. 


3. Check second touch screen 


e Check if the second touch screen is working 

e Touch the screen. 

e If the mouse pointer is following your finger, it is working. 
If not: 

e Install the touch screen driver. See B8.3.1 Touch screen driver, 
installing for installation procedure. 


4. Finalize 


e Connect external network, see B6.1 External network, connecting 

e Restore application data, see B8.6 Application data, restore 

e Restore remaining data, see B8.7 BI, BTCO, SVS Pro, Traceability data, 
back up and restore 

e Check on the GUI if the calibration is still valid. 
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B8.3.1 Touch screen driver, installing 


NOTE: After installing the operating software the touch screen(s) should work. 


1. Start touch screen driver 


Elo TouchSystems Setup (Version 4.6.3) 


e Open the explorer on the system controller. 

e Select C : \program ne Hane for the Elo XP Universal 
files\ELOtouchsystems\ELOsetup.exe. 

e Select Default’. ell Eroepnlictong will be displayed in the language 

e Select ‘next’ 


Default v 


e Select ‘Install serial touch screen driver’. 
e Select ‘Next’ 


Elo TouchSystems Setup (Version 4.6.3) x| 


Welcome to Elo Touchscreen Setup. 


This program will install the Elo Serial and USB 
touchscreen drivers on your computer. It is strongly 
recommended that you exit all Windows programs 
before running this Setup program. 


e Select ‘Next’ 


Elo TouchSystems Setup (Version 4.6.3) 


License Agreement 


Please read the following license agreement carefully. Press the PAGE DOWN key to 
see the rest of the agreement. 


End-User License Agreement 
yo 
BY DOWNLOADING AND/OR INSTALLING THE SOFTWARE YOU ARE AGREEING TO 


BECOME BOUND BY THE TERMS OF THIS AGREEMENT, INCLUDING THIS 
SOFTWARE PRODUCT LICENSE AND LIMITED WARRANTY. 


IMPORTANT READ CAREFULLY: This Elo TouchSystems End-User License 
Agreement ("EULA") is a legal agreement between you (either an 
individual or a single entity) and Elo TouchSystems for the 

software portion of this Elo TouchSystems touchscreen and 

controller or touchmonitor, which includes the accompanying vw 
computer software, printed materials and any "online" or 


Do you accept the terms of the preceding license agreement? If you choose No, you will 
not have full touchmonitor functionality and setup will close. To have full functionallity 
you must accept the license agreement. 


< Back 


No 
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e Select ‘Auto-detect ELO Devices’ 
e Select ‘Next’ 


Elo TouchSystems Setup (Version 4.6.3) 


e Select ‘COM 1’ and ‘COM 4° 

e One of both will have the comment ‘(ELO Driver 
Already installed)’. 

e Select ‘Next’. 


Elo TouchSystems Setup (Version 4.6.3) 


e Select ‘Next’ 


COM4 [Elo Driver Already Installed} 
COM1 [Elo Driver Already Installed) 


e Wait until the installation is finished 


Elo TouchSystems Setup (Version 4.6.3) 


r 7 
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e Select ‘Finish’ 
The installation is finished. 
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B8.4 Application software and online documentation, installing 


Estimated time te complete [min.]: 30 
Required special tools.......... - 
Required part(s) ............. - 


1. Preparation 


e Back up application data, see B8.5 Application data, back up 
e Back up remaining data, see B8.7 BI, BTCO, SVS Pro, Traceability data, back up and restore 


2. Installation Control Software Setup I x| 


e Insert the CD 'AX-201 Application Software 
X.XX' in the CD drive of the system controller. 

e Start Windows Explorer. 

e Select and open ‘Setup.exe’ in Windows 

Explorer. 

Select ‘Next’ 


Welcome to the InstallShield Wizard for Control software 


Setup installs Control software, version AX201 1,04 over 
the installed version AX201 1.02b on your computer. 
Make sure that all applications are shut down, also on 
the APC! 

Click Next to continue or Cancel to abort the setup. 


conet_| 
x 


€9) This installation may only be carried out by certified 
personnel. 
Are you qualified to perform this task? 
If you are not qualified, the setup is aborted. 


ve |[ we 


Fill out the DC number of the machine in the LT xi 
DCO00 field. 5 


nter serial number. 

er One btm Assembl-on 
Select ‘Next’. of the machine is a label. LEADERS IN GLECTROMIC MANUFACTURING TECHNOLOGY 
The serial number can be found on the label on the rear side of the machine. 

Type: PA2410/ 00 

NC: 94660241000 

NO: DCO000<serial number> 


e Select ‘Yes’ to continue installation. 


peoooo §= ( 


[ea 
Control Software Setup x 


Control software 
Peabo wtesculsAusschistsnes Assembl-on 
before continuing the setup. 


LEADERS IN ELECTRONIC MANUFACTURING TECHNOLOGY 


Select ‘Yes’ to continue installation. 


Setup has enough information to start copying the program files. If you want to review or 
change any settings, click Back. If you are satisfied with the settings, click Next to begin 


copying files. 
Current Settings: 
(Version nr: AX%201 1.13 
Machine type: PA 2410/00 
Serial number: 618 
v 
> 
a Cancel 
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e Select Yes’ to continue installation. 


e Open ‘My Computer’. 
e Select ‘<NAME> (E:)’. 
e Select ‘OK’ 


e Select the correct configuration of your 
machine. 
e Select ‘Next’ 
Note: It MUST be the same as it was before. 


e Select ‘No, I will restart my computer later’ to 


be able to finish the complete installation. 
Note: DO NOT RESTART THE MACHINE AT THIS 
MOMENT! 
e Select ‘Finish’ 
e Remove the CD from the CD drive. 
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Sl! x 


2) Do you wish to re-use the H-drive calibration 


data? 
No 
Choose H-drive calibration dat x! 


Please select a Folder with H-drive calibration data 
(backup*.zip or syscal*, dat} 


Select a Folder 


Desktop 
| My Documents 

ig My Computer 

ee ASC(C:) 

ZB AX-201_1,13.815 (Ds) 
PPELEXAR MEDIA (E:) 
> Control Panel 
{© Shared Documents 
[+] & My Network Places 

@ Recycle Bin 


Gl 


+ 


coe 


Assembléon 
Toren ect pliaa (IA ia Assembl-on 


AEADERS IN ELECTRON MANUEACTUBING TECHMOSOGY 


Please select the XY Drive configuration mounted on the machine 
NOTE: The configuration mounted on the machine Is important, NOT the configuration 


@ Single sided (PH-HA heads only mounted} 
© Double sided (PH-HA + PH-DV heads mounte 


<feck Conce 


Control Software Setup 


Installation complete 


Setup has finished installing Control software on your 
computer. 

Choose Yes, restart to finish the installation (restarting is 
necessary before running production). 


© Yes, | want to restart my computer now. 
@ No, | will restart my computer tater, 


Remove any disks from their drives, and then click Finish to 
complete setup. 
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Install online documentation 


e Insert the CD AX-201 Documentation 1.XX’ in 
the CD drive of the system controller. 

e Start Windows Explorer. 

e Select and open ‘Setup.exe’ in Windows 
Explorer. 

e Follow the wizard instructions on screen. 

e In the last screen select ‘Finish’ 

e Remove the CD from the CD drive. 

e Check if the installation of the online 
documentation is successful. The DOC folder 
should have the contents as shown in the 
picture. 


4. Finalize 


B.120 


e Connect to the external network, see B6.1 External network, connecting 
Restore application data, see B8.6 Application data, restore 


Assembléeon 


-(O)x| 


# @ESI 


eee ey 


- 


= © Documents and 


> 


File Edit View Favorites Tools Help File Edit View Favorites Tools Help 
Q Back ¥ © » |B Search Ee Folders | [=]-¥ 
Address | C:\DOC\ENU y | Go 
* | Name * 
5 wASC(C) = manual 
eae = aan eal 
# @asC 
= @DOC 
i=] ENU 


>| 


e Restore remaining data, see B8.7 BI, BTCO, SVS Pro, Traceability data, back up and restore 
e For ‘right to left’ board transport, see C6.13 Transport direction, changing . 


e Set configuration, see B8.8 Module configuration, setting or adapting . 
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B8.5 Application data, back up 


Estimated time te complete [min.]: 30 


Required special tools.......... - 
Required part(s) ............. - 


NOTE: Perform this procedure before installing application software. 
All placement programs, MIS data and customer specific process data 
(Fiducial marks, components, bad marks, grippers) must be stored on a 
network drive or USB stick. 


1. Prerequisites Oe eee 


12:26:42 Stopped BOARD145 


-Assembleon 


e Stop production. 
e Abort all orders. 


2. Back up system data 


Backup location: Browse 


e Log on as M&S engineer. 
e Select ‘Maintenance’, ‘Backup’, ‘Backup system 


| Backup Software Utilities - System Data - Select a folder 


oK Help 7oe cS) 
data’. ai | 
e Select drive 'E:' (USB stick) or a network drive. Sa 


e Select 'OK'. 


3. Archive process data acicoe a 
AssembEon ooo a po e 
e Change to M&S engineer. — 
A Components | |Show available >| tls 
e Select ‘Maintenance’, 'Process data’, ' Componenis | = 3) 
e Archive all ‘Components’, ‘Fiducial marks’ and [| pou. 22" a | 
yT ’ : Im . data : 
Bad marks’ on drive 'E:' (USB stick) ora pe | cosa cH fe 
network drive. 0603 cHIP Create... Cc ) 
C0805 CHIP Tie Disable rear 
C1206 CHIP 
C1210 CHIP Delete 
2220 CHIP 1 selected 
ENDUR CHIP Select All 
11210 CHIP ea 
L1210MOLDED CHIP fl 
S| OV) BE) + ated @ 
4. Archive placement programs comm 7 ea 
08:41. Lesseopis 4 


e Select ‘Programs’, ‘Archive’. 


e Select ‘Select All’ FE Jeena ieee S| 
df tA ‘1AX-201-DEMO.ASP ue 
e Select ‘Browse’. AeiDEMOAse ic) 
| 't.! 7 : FRONT-DENOASP fale 
e Select drive 'E:' (USB stick) or a network drive. PRON Se SST = 
TESTU vy - Select a folder ( > 
‘Gi System Archive | Disable Runin 
ee i 
#BGi 
#GH\ 
=i e | 
25a Tselected 
‘ = = (ual Select All 
OK | Help. | Cancel | Deselect All 
Copy to archive Close 
a | my ME) OY | nal te ? 
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e Select drive 'E:' (USB stick) or a network drive. 
e Double click on the last made backup *.ZIP file 


and double click. 


e Select ‘Select a program from a list’. 


e Select ‘OK’ 


e Select ‘Browse’. 
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(My Documents 
= & My Computer 
5 w@ ASC (C:) 
= CD Drive (D:) 
5 = LEXAR MEDIA (E:) 
= @vision 
= Don 'APC (Apc)! (Z:) 
= & Control Panel 
@ Shared Documents 
= My Network Places 
9 Recycle Bin 


Chapter B8 
B8.6 Application data, restore 
Estimated time te complete [min.]:  - 
Required special tools.......... - 
Required part(s) ............. 7 
NOTE: Perform this procedure after installing application software. 
The placement programs, MIS data and customer specific process data 
(Fiducial marks, components, bad marks, grippers) must be restored from a 
network drive or USB stick. 
1. General -|G|x 
File Edit View Favorites Tools Help iy 
e Log on as M&S engineer. aon y 3 | Search i Folders |l> =e 
e Open ‘Windows Explorer’. “| Nere = [oa 
@ Desktop vision 


'4FDR- 2H-LED-PLMENT.ASP 
511FDR- 2H-LED-PLMENT.ASP.bak 
2H-LED-PLMENT.ASP 


S5P.cmp 

6_PIN_FC_VV.cmp 

511PIN-CON.cmp 

330P.cmp 

SIANTENNA-PLUG.cmp 

3 A)201-DEMO.ASP 

5 AX201-DV-DEMO.ASP 

AXQO1META.ASP 
BAX-201Log_26112007_113458.zip 

a BACKUP_AX-201_AQ_AQDigitalVision_618_AX-201102.zip 
S BACKUP_PA2410_00_618_AX-20110.zip 
BACKUP _PA2410_00_DC618_AX-20110.zip 


stan (Jere and Ev. | e Operatia 


] Windows cannot open this file: 


File:  spider.sav 


To open this File, Windows 


needs to know what program created it, Windows 


can go online to look it up automatically, or you can manually select from a list of 
programs on your computer, 


What do you want to do? 


O Select the program from a list 


Open With 


1 Choose the program you want to use to open this file: 


File:  spider.sav 
Programs 
ii istpage 
|S Acrobat Distiller 
| DS adobe Acrobat 7.0 
| © Adobe Illustrator 
| @ Internet Explorer 
| [38] Microsoft Office Excel 


= Microsoft Office Picture Manager 


Microsoft Office PowerPoint 
[21] Microsoft Office Visio 


Type a description that you want to use For this kind of file: 


If the program you want is not in the list or on your computer, you can look 
for the appropriate program on the Web. 


Browse... 


Cancel 
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2. Select compressed back up file 


e Select the folder 7-Zip 

e Select ‘Open’ 

e Select '7zipFM.exe’ in the next screen. 
e Select OK’. 


3. Extract back up files 


4022 593 50293 


08.03 


e Browse in the 7-zip file manager to 
user/apc/syscal/... 

e Select the files XYTAB_A.DAT and 

XYTAB_B.DAT 

Select ‘Extract’ 


Select the browse button. 


Browse to the same location on the process 
controller; ‘D on APC/user/apc/syscal/./ 
Extract the selected files to the new location. 
e Select ‘OK’. 

e Select ‘OK’. 


BASE 
Chapter B8 
2|x 


Look in: | (9 Program Files 7 ‘€) a 2 fiw 

Fe © Roboci 
ives OSafeNne 
ly Recent 
Documents Touch 
G “Uninst 
Desktop ©Windo 
Pancsts 


Common Files 

ComPlus Applications 
EloTouchSystems 

InstallShield Installation Information 


& 


f 
My Documents 


GI: 
“~ 


a 


Files of type: [Programs x | Cancel a 


7-Zip File Manager a 


File Edit View Favorites Tools Help 


Ld = Vv > => x a 

Add Extract Test | Copy Move Delete Info 

® |\\Apc\D\User\aPc\syscal\, 
Name |___ Size| Modified (errr Pac 
3S CAL.STT 10 K 2008-0... 2008-0... 2008-0... A 
Bcalsim.stt 8292 B 2006-0... 2008-0... 2008-0... A 8 
Bhdvcal.pnt 312 B 1998-0... 2008-0... 2008-0... A 

XYTAB_A.DAT 26 K 2007-0... 2008-0... 2008-0... A 

XYTAB_B.DAT 26 K 2007-0... 2008-0... 2008-0... A 


4 
4 object(s) se 61 K829% 


2006-09-13 13:18 


coed _| 


2x 


Specify a location for output Folder 


# &CD Drive (D:) 
= s LEXAR MEDIA (E:) 
= Don 'APC (Apc)' (Z:) 
® RECYCLER 
® (© System Volume Information 
= © User 
5S @aPc 


&® Gactspec 
® @archscal 
= config 
® Qdiag 

® @exe 

® @ install 


Make New Folder 
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e Browse in the 7-zip File manager window to; 
user/apc/config/fdr/.. 

Select all customer specific feeder files. 
Extract the files to the same location on the 
process controller; 

D on APC/user/apc/config/fdr/.. 

Note: Never select and copy any files with a ‘!’ in 
front. 

Browse in the 7-zip File manager window to; 
user/apc/config/Toolbits/ 

Select all customer specific toolbit files. 
Extract the files to the same location on the 


Assembléeon 


_ [nix 
File Edit View Favorites Tools Help 
| + = vi» 9» * i 

Add Extract Test | Copy Move Delete Info 
bd [KUP_PA2410_00_DC618_AX-201106.zip\user\apc\Config\Vision\Bmpkts\_> | 
Size | Packed... | Modified 


Name 


= 1482 B 392 B 2007-02-09 11:33 A 
|!IIno_toolbit.bmk 812 B 336 B 2007-08-23 13:00 A 
3I!!toolbit.bmk 808 B 334 B 2007-02-09 11:33 A 
=lspot.tbm 1472 B 388 B 2007-02-09 12:57 A 


«| >| 


1 object(s) se 148: 148:2007-02-09 11:33 


process controller; ‘D on APC/user/apc/config/Toolbits/”. 


Note: Do not overwrite the existing toolbit files. 
The syntax has changed. 


in the special gripper manual. 


Open the special gripper files and change the two hights as described 


Note: Never select and copy any files with a ‘!’ in front. 


4. Restore placement programs 


e Start up application software. 
e Select ‘Programs’, ‘Load’ 


e Select ‘Browse’, select drive 'E:' (USB stick) ora 


network drive. 
e Select ‘All’ 
e Select ‘Copy to controller’. 


5. Restore process data 


e Logon as M&S engineer. 

e Select ‘Maintenance’ 

e Select ‘Process data’ 

e Restore ‘Components’, ‘Fiducial marks’ and ‘Bad 
marks’ from drive 'E:' (USB stick) or a network 
drive. 

Note: Do not overwrite the existing toolbit files. 
The syntax has changed. 
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Archive location: | System Archive Browse... 


Copy - Select a folder 


Oselected 


Select All 
oK | Help | Cancel | 


Deselect All 


Close 


Copy to controller 
Bini El sé 
= 


2210112008 


Maintenance 


09:06:46 Idle 


Power! 
onfiguratio sion data - Copy from Archive 
Data type: |Ficucial marks i] ¢ ) 
Start 
Archive location: | System Archive Browse... 
Process r . (ay 
data oe, 
Copy - Select a folder Pallee 
‘System Archive (a os 
PDB Archive Lo 
@DA Soh 
aSod 
aSHA 
ain 
a J 
aan 
os RL lw O selected 
oK | Help | Cancel | sani 
Deselect All 


Close 


aay wETIOMGF | 
ss | OY) ee) + uid be) 2 
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B8.7 BI, BTCO, SVS Pro, Traceability data, back up and restore 


Estimated time te complete [min.]: 
Required special tools.......... 
Required part(s) ............. 


1. Back up and restore BI and BICO data 


e Open the ‘Windows Explorer’ 

e Go to C: aSC/Config and select the ‘Bl.cfg’ file and the ’MPMMAT.sav’ 
file. 

e Safe the files on 'E' (USB Stick) or a NETWORK drive. 

e Go to C:/aSC/BI/DATA and select the ‘DATA’ directory. 

e Safe the directory on 'E' (USB Stick) or a NETWORK drive. 

After installation; 

e Copy from the backup the two files and safe the files in C: aSC/Config. 

e Copy from the backup the DATA directory and safe the directory in 
C:aSC/BI. Create the BI folder if applicable. 

2. Back up and restore SVS Pro data 


Note: See SVS Pro 4.20 manual, software part. 
e Open the ‘Windows Explorer’ 
e Go to C:/aSC/CIM and select the ‘DATA’ and SETUP’ directory's. 
e Safe the directory's on 'E' (USB Stick) or a NETWORK drive. 
After installation; 


e Copy from the backup the two directory's and safe the directory's in 
C:aSC/CIM. Create the CIM directory if applicable. 


3. Back up and restore TRACEABILITY data 
Note: See the traceability manual for instructions. 
Have the Traceability installation CD available. 
e Open the ‘Windows Explorer’ 
e Go to C:/aSC/EMAN/Web/EMAN/SD and select all files. 
e Safe the files on 'E' (USB Stick) or a NETWORK drive. 
After installation; 


e First install Traceability according to the installation procedure in the 
manual (On the CD) 


e Copy from the backup the files and safe the files in directory's in C: 


aSC/EMAN/Web/EMAN/SD. 
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B8.8 Module configuration, setting or adapting 


Changing the configuration is performed in two situations: 


e After installation or upgrading the application software the machine will 
have no module configuration, It must be set again, see B8.8.1 Module 
configuration, setting 

e When adding or changing a camera, trolley or fluxer, the update of the setup 
is not automated, and must be adapted, see B8.8.2 Module configuration, 
adapting 


B8.8.1 Module configuration, setting 


1. Start up the machine Controller Warning 


ad During startup following problems are detected: 


The following screen will appear. 
Failed to restore configuration data, defaults loaded 
e Click on 'OK' to remove the warning. Failed to restore machine data, defaults loaded 


Failed to restore board location data, defaults loaded 


26/08/2008 


14:37:18 dle 


The following screen will appear. Assemon 


2. Select module configuration = =a 


12:49:45 Idle 


-Assembleon 


e Log in as M&S engineer. 

e Select 'Setup' 

e Select ‘Module config’ 

The following screen will appear. 


config 
All changes will be effective immediately. 2 
= 


Heads | Tootbe unis | Cameras | Reuse | Fluxers | Coplanery | 
Module 


OV) we ff | ated 2 
Programs Setup Maintenance} Histor Alarms Help 
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3. Configure heads 


e Select the 'Heads' tab. 
The following screen will appear. 


e Select for each placement head slot the 
applicable placement head. 


4. Configure toolbit units 


e Select the 'Toolbit Units' tab. 
The following screen will appear. 
e Select the rear toolbit unit. 


5. Configure cameras 


e Select the 'Cameras' tab. 

The following screen will appear. 

e Select ‘Front’, 'BA 1' camera. 

e Select the applicable other camera's for each 
camera position. 


6. Configure reuse station 
e Select the 'Reuse' tab. 
The following screen will appear. 


e Select 'Bin 1' at the front. 
e Select if applicable 'Reuse 1' at the front. 


Chapter B8 


— 


12:49:45 Idle 


Assembleon 


Heads | Toolbit units | Cameras | Reuse | Fluxers: | Coplananty | 


Module 
config 


21/08/2008 


15:54:16 Idle 


Assembleon 


Head cam Fi c 
eens leads Toolitunits eras | Reuse | wuxers | oplanarty | 
‘config, 


a 


ad i 


 Toolbit Unit 


ACE rT 
Aco Programs || setup ee Hist 


21/08/2008 
nm 


i 


15:54:43 Idle 


Rear ) 
Fase, 
CA3ICA4 [cv SFOoV v 


” BA2 


” BAT 


CA1/CA2 |cvLFov 


Front 


nied 


History 


rai 
21/08/2008 
n a 


15:55:08 Idle 


Heads | Toolbit units | Cameras Reuse | Fluxers | Coplananty | 


2252 wi 


cor ( 


Enable Runin 


a 
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7. Configure fluxer 


e Select the 'Fluxers' tab. 
The following screen will appear. 
e Select the applicable fluxers. 


21/08/2008 


Assembleon 
15:55:35 Idle 


Moduie Heads | Toolbit units | Cameras | Reuse Fluxers | Coplananty | 
config 


Rear 


 Fluxer4 | Fluxer3 


1 riukerg) 1 Rivers 


iM | 


History 


Bee Of 


8. Configure coplanarity 


e Select the 'coplanarity' tab. 
The following screen will appear. 


B8.8.2 Module configuration, adapting 


1. Adapt the module configuration a 
* Log in as M&S engineer. SS SEE EE 
e Stop production. sie — 
e Abort the running order. Eo © 


_x| 3/Aq Safety Cover 


e Select 'Setup’. 

e Select ‘Module Config’. 

e Select the applicable tab (see B8.8.1 for all al 
possible screens). BE) Co 

e Make the change. va 

The change will be effective immediately. 


Operation 


oy 


Programs 


rT | 
History 


me 
Setup Maintenance’ 
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B8.9 Boards in controllers, replacement 


Estimated time te complete [min.]: 
Required special tools.......... 
Required part(s) ............. A8.4.1 Controllers, spares 


BASE 
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1. Repair policy 


e System, process and SVS Pro controllers. 
These controllers can only be replaced as a whole module. 
Defective modules need to be returned to Assembléon for investment 
After one year the need of spare parts in this module will be defined. 
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B8.10 Software licence hardware key, replacement 
Estimated time te complete [min.]: 10 
Required special tools.......... - 
Required part(s) ............. A8.4.4 Base, spares 
1. General 


ie) 


Ww 


e Because the software licence hardware key is specifically programmed for each licence 
combination, communication with Assembléon is an important part of this procedure. 
e This procedure is only applicable when replacing a defective software 


licence hardware key. 


For updating the software licences (adding more licences) refer to 
A4.3.7.3 Hardware keys and A6.3 Software licences, adjusting . This 
procedure can be done while the machine is in idle state or powered 


down. 


Replace the software licence hardware 
key 


e Remove front trolley at the right. 

e Open hood. 

e Replace key located behind the cable duct 
at the right side of the machine 


Key handling 


e Send the defective hardware key back to 
Assembléon using the customized repair 
channel service number, together with this 
information for the regional service 
centre: 

* Customer name 

* address 

* telephone number 

* e-mail address 

* PA- and DC-number of the machine 
* The required licenses combination. 

If it is necessary to bridge the time until the 

specifically programmed software license 

hardware key arrives, order the hardware key 

(300 hrs), see A8.4.4 Base, spares . 

Place the software licence hardware key with 

limited validity on the machine. 


Rear se 


Front 


The specifically programmed software license hardware key arrives. 


Place the specifically programmed software license hardware key on the 
machine. The software licence hardware key with limited validity can be 


discarded. 
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B8.11 Control supply components, replacement 


Estimated time te complete [min.]: 
Required special tools......... 
Required part(s) ............ 


15 


A8.4.2 Control supply, spares 


1. Prerequisites 
e Power down the machine. 
2. General replacement procedures 
e Location of components, see B5.3.9 Mains 
supply PA 2410/00, features 
e Most components in the control supply unit are 
mounted on rails. 
e Remove the components by pressing the release 
button. 
e They can be mounted by pressing them on the 
rails. 
e Label the new component as the old one. 
e When replacing adjustable components, make 
sure they are adjusted correctly: 
+ B5.3.9.1 Phase guard relay (K7), features 
* B8.21 Power supply units 22-24V, 
replacement 
4022 593 50293 Service Manual 
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B8.12 Air supply unit, replacement 


Estimated time te complete [min.]:  - 
Required special tools 
Required part(s) ............. 


1. Replacement of parts 
e To be defined. 
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B8.13 Mains switch, replacement 
Estimated time te complete [min.]: 30 


Required special tools.......... - 
Required part(s) ............. A8.4.4 Base, spares 


1. Prerequisites 


e Ensure that the mains supply to the system is 
inactive by removing the relevant factory fuses. 


2. Removing the panel, rear 


e Remove the two bolts (1) from underneath. 

e Loosen the two bolts (2) on top, turn over the 
cover (3), 

e Turn the mains switch (4) in the ‘OFF’ position 
and put the cover aside. 


3. Replace the mains switch 


e Replace the mains switch. 


e Connect the cables, tightening torque 1.2 - 1.6 
Nm 


Power supply 


ground screw 
X1.L1 
X1.L2 
X1.L3 


4. Finalize 


e Install the mains switch cover. 
e Install the factory fuses. 
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1. 


2. 


3. 


4. 


B.134 


B8.14 Touch screen, replacement 


Estimated time te complete [min.]: 20 
Required special tools.......... - 
REQUITER PAll(S) ss00- seeew een A8.4.4 Base, spares 


Prerequisites 
e Power down the machine. 
Removal 


e Remove the back plate from the monitor. 

e Remove the connections (1) 

e Remove the screen by loosening the 4 bolts (2) 
Installation 

e Installation is in reverse order. 

Calibrating the touch screen 


e See B6.2 Touch screen, calibrating . 
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B8.15 Trolley lift, replacement 


B8.15.1 Trolley lift on AX-201, replacement 
B8.15.1.1Trolley lift, replacement 


AXCAUTION HEAVY OBJECT Weight: 


Improper lifting method may cause injury. 25 kg 
Use proper tools to lift the object. 


1. Prerequisites 
e Remove the trolley lift front plate (4 screws, 1 
ground connection). 
2. Removal 
e Disconnect the power supply cable and the 
safety circuit cable (1). 


e Remove the trolley lift (2 x 4 Allen bolts), use 
two persons to lift it. 


3. Installation 


e Installation is in reverse order. 
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B8.15.1.2Trolley lift, swing cross beam 


HEAVY OBJECT Weight: 
AACAUTION Improper lifting method may cause injury. 25 kg 


Use proper tools to lift the object. 


1. Prerequisites 
e Remove the trolley lift, see B8.15.1.1. Trolley lift, replacement 
2. Removal 


e Place the trolley lift flat on its back, use 2 
persons to lift it. 

e Remove the Allen bolt (1) that connects the 
cross beam to the right cylinder. 

e Remove the Allen bolt (2) on the bottom of the 
actuator (wiggle the actuator). 

e Disconnect the flat cable from the lift controller 
board. 

e Loosen the security that keeps the flat cable in 
place. 

e Shift the cross beam upward. 


e Swing the cross beam away (3) from the trolley 
lift frame. 


3. Installation 


e Installation is in reverse order. 


B8.15.1.3Hose on trolley lift, replacement 


1. Prerequisites 


e Remove the trolley lift front plate (4 screws, 1 eo 
ground connection). 


2. Removal i 


e Disconnect the hose on both sides. @ 
3. Installation 


e Installation is in reverse order. 
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B8.15.1.4Micro switch on trolley lift, replacement 


1. Prerequisites es = 
e Remove the trolley lift front plate (4 screws, 1 L 13 


ground connection). 
2. Removal 
e Remove the two Allen bolts (2). 


e Disconnect all cables (1) (3 screws) from the 
micro switch. 


3. Installation 


e Installation is in reverse order. 


B8.15.1.5Base interface board on trolley lift, replacement 


1. Prerequisites 


e Remove the trolley lift front plate (4 screws, 1 
ground connection). 


2. Removal 


e Remove the base interface board (4 screws). 
Note: Be careful not to lose the distance bushes. 
e Disconnect all connectors from the base 
interface board. 


3. Installation 


e Installation is in reverse order. 

e Adjust base interface board using 9498-396- 
00118. 

e Look through both holes to check if the contact 
pins on the base interface board are complete 
visible. 
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B8.15.1.6Flat cable on trolley lift, replacement 


1. Prerequisites 


e Remove the trolley lift, see B8.15.1.1. Trolley 
lift, replacement 

e Swing the cross beam away from the trolley lift 
frame, see B8.15.1.2. Trolley lift, swing cross 
beam. 


2. Removal 


V 


e Loosen all secureties that keep the flat cable in 
place. 
e Disconnect the flat cable on both sides. 


3. Installation 


e Installation is in reverse order. 


B8.15.1.7Actuator on trolley lift, replacement 


1. Prerequisites 


e Remove the trolley lift, see B8.15.1.1. Trolley 
lift, replacement. 

e Swing the cross beam away from the trolley lift 
frame, see B8.15.1.2. Trolley lift, swing cross 
beam. 

2. Removal 


e Remove the tie-wrap keeping the actuator cable 
in place. 

Disconnect the actuator cable from the lift 
controller board. 

Remove the Allen bolt (1) at the top of the 
actuator. 

e Remove the actuator. 


3. Installation 


e Installation is in reverse order. 
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1. Prerequisites 


2. Removal 


3 


1. 


2. 


3. 
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B8.15.1.8Power cable on trolley lift, replacement 


1. Prerequisites 


e Remove the trolley lift, see B8.15.1.1. Trolley lift, replacement. 


e Swing the cross beam away from the trolley lift frame, see B8.15.1.2. 
Trolley lift, swing cross beam. 


2. Removal 


e Remove the tie-wrap keeping the cable in place. 
e Disconnect the power cable on both sides. 


3. Installation 


e Installation is in reverse order. 


B8.15.1.9Power supply 24V on trolley lift, replacement 


e Remove the trolley lift, see B8.15.1.1. Trolley 
lift, replacement. 


e Place the trolley lift facing up, use 2 persons to 
lift it. 
e Remove the power supply 24 V (4 Allen bolts). 
. Installation 


e Installation is in reverse order. 


B8.15.1.10Trolley lift controller, replacement 


Prerequisites 


e Remove the trolley lift front plate (4 screws, 1 
ground connection). 

Removal 

e Disconnect all (8) cables. 

e Remove the lift controller board (4 Allen bolts). 

Installation 


e Installation is in reverse order. 
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B8.15.1.11Switch on trolley lift, replacement 


1. Prerequisites 


e Remove the trolley lift, see B8.15.1.1. Trolley 
lift, replacement. 


2. Removal 


e Place the trolley lift on its back. 

e Remove the applicable cable from the trolley lift 
controller. 

e Remove the switch from the trolley lift 


3. Installation 


e Installation is in reverse order. 


B8.15.1.12Safety interlock on trolley lift, replacement 


1. Prerequisites 


e Remove the trolley lift, see B8.15.1.1. Trolley 
lift, replacement 

e Swing the cross beam away from the trolley lift 
frame, see B8.15.1.2. Trolley lift, swing cross 
beam. 


2. Removal 


e Remove safety interlock (2 Allen bolts and 
cable). 


3. Installation 


e Installation is in reverse order. \ 
e Test the correct function of the safety interlock (when the trolley lift 
is in the upper position, the safety circuit must be closed). 
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B8.15.1.13Safety interlock actuator on trolley lift, replacement 


1. Prerequisites 
e Remove the trolley lift, see B8.15.1.1. Trolley 
lift, replacement. 


e Swing the cross beam away from the trolley lift 
frame B8.15.1.2. Trolley lift, swing cross beam. 


2. Removal 


e Remove safety interlock actuator (2 torx Le 
screws). | 


3. Installation 
e Installation is in reverse order. ia 


e Test the correct function of the safety interlock 


(when the trolley lift is in the upper position, the safety circuit must 
be closed). 


B8.15.1.14Glass fuse 5mmx20mm slow blow 4A on trolley lift, replacement 


1. Prerequisites 


e Remove the trolley lift front plate (4 screws, 1 
ground connection). 


2. Removal 
e Remove the fuse (1). 
3. Installation 


e Installation is in reverse order. 


B8.15.1.15Rubber ring on trolley lift, replacement 


1. Removal 


e Remove 4 screws from the air connection. 
e Remove the rubber ring. 
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2. Installation 


e Installation is in reverse order. 

e Adjust air connection using 9498-396-00118. 

e At the bottom there is a ring that falls in the air < 
connector. 


B8.15.1.160-ring 7.65x1.78 on trolley lift, replacement 


Assembléeon 


1. Removal 


e Remove 4 screws from the air connection 
e Remove the 0 ring. 


2. Installation 


e Installation is in reverse order. 

e Adjust air connection using 9498-396-00118. 

e At the bottom there is a ring that falls in the air < 
connector. 
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B8.16 Gas spring on front and rear hood, replacement 
Estimated time te complete [min.]:  - 


Required special tools 
Required part(s) 


1. Replacing the gas spring 
e Open concerning hood. 
e Loosen gas spring on both ends. 
e Hold hood when replacing gas spring. 
e Place new gas spring. 
Note: Mount gas spring upside down to avoid leakage. 
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B8.17 Safety interlocks on front and rear hood, replacement 
Estimated time te complete [min.]: 
Required special tools.......... 
Required part(s) ............. A8.4.4 Base, spares 
1. Prerequisites 


2. 


Note: For safety reasons the actuator key and the 


3s 


Note: The safety interlock is supplied without 


Note: Note the position of the connections. 


4. 


B.144 


e Power down the machine. 
e Remove trolleys. 


Replace actuator key 


safety interlock are coded. They can only be 
replaced as pair. 

e Open the cover and drill out the one way 
screws (4) on actuator key (1) and take it out. 

e Remove the old screws. 

e Place the new actuator key (1) and tighten 
with new one way screws (4). 


a 


p») 


Om) 


oD) 


Replace safety interlock 


cabling. 


e Remove safety interlock from cable. 


e Mount new safety interlock. 
Finalize 


e Power up the machine. 


e Check that the safety interlock interrupts the 
safety circuit when the cover is lifted less than 


20 mm. 
e Use the mounting bolts (2) for adjustment. 
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B8.18 Lamp post, indicators and buzzer replacement 


Estimated time te complete [min.]: 
Required special tools.......... 
Required part(s) ............. A8.4.4 Base, spares 


BASE 
Chapter B8 


1. Replacement of indicators and buzzer 


e Turn the segment until the markers are i 
facing each other. a 
¢ Lift up the segment. ae ‘i il 


2. Install indicators and buzzer 


e Buzzer: Close the switch, see picture (1). 
e Position the segment on top of the other 
segments, with the markers facing each 

other. 
e Turn the segment. 
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B8.19 Interconnection board base, replacement 
Estimated time te complete [min.]: 
Required special tools.......... 
Required part(s) ............. A8.4.4 Base, spares 
1. Preparation 


2. 


3. Replace the interconnection board on base 


4. Finalize 


B.146 


e Remove the front right trolley. 
e Power down the machine. 
e Open the front door of the machine. 


Remove panel 


e Remove the two bolts. 
e Slide out the panel. 
e Disconnect the connectors. 


e Remove the bolts. 

e Turn the bracket and remove all connectors. 
e Take bracket with board out. 

e Transfer bracket to new board. 

e Installation in reverse ordey. 


e Start up the machine. 

e Check LED status, see B5.3.11 Interconnection 
board base, fuses and LED signalling 

e Close the front door of the machine. 
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B8.20 Interconnection board electrics, replacement 
Estimated time te complete [min.]:  - 


Required special tools.......... - 
Required part(s) ............. 


1. Preparation 


e Power down the machine. 
e Open the rear cover of control supply unit. 
e Pull out the control supply unit. 


2. Replace the interconnection board on base 
e Remove all connectors. 
e Loosen board from bracket. 


e Place new board. 
e Place connectors. 


3. Finalize 


e Start up the machine. 


e Check LED status, see B5.3.16 Interconnection 
board electrics, signals 


e Close front cover of control supply unit. 
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B8.21 Power supply units 22-24V, replacement 


Estimated time te complete [min.]:  - 
Required special tools.......... Multi meter 
Required part(s) ............. A8.4.2 Control supply, spares 


1. Prerequisites 


e Power down the machine. 

e Open the rear cover of control supply unit. 

e Pull out the control supply unit. 

e Remove the motion amplifier (Y1, X or Y2) on 
top of specific power supply unit, see G8.2 
Motion amplifier, replacement 


2. Replace the power supply unit 


Loosen the cables. 

Note the position of the cables for later 
reconnection. 

Loosen the four bolts that hold the power 
supply. 

Hold the power supply to prevent it from 
dropping down. 

Remove the power supply. 

Mount the new power supply with the four 
bolts. 

Connect the cables as noted before removal. 
Replace the motion amplifier, 

see G8.2 Motion amplifier, replacement 


3. Adjust the power supply unit 


e Power up the machine. 

e Check if the green LED on the power supply is 
on. 

e Check/adjust the supply unit using the 
adjustment screw. 


4. Finalize 


e Shift in the control supply unit. 
e Close the rear door. 
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B8.22 Emergency stop buttons, replacement 


Estimated time te complete [min.]: 
Required special tools.......... 
Required part(s) ............. A8.4.4 Base, spares 


DANGER, HIGH VOLTAGE 
“AWARNING Contact may cause electric shock or burn. 


1. 


2. 


3. 


Turn off and lock out machine before servicing, see Safety chapter. 


BASE 
Chapter B8 


Prerequisites 


e Remove the front right trolley 
(when replacing the front emergency stop button). 
e Power down the machine. 


Removing the panel, rear 


e Remove the two bolts (1) from underneath. 


e Loosen the two bolts (2) on top, turn over the 
cover (3) 


e Turn the mains switch (4) in the ‘OFF’ position 
and put the cover aside. 


Remove the panel, front 
e Remove the two bolts. 

e Slide out the panel. 

e Disconnect the connectors. 
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4. Remove switch and button 


e Remove the switch by loosening the electrical 
connections and release the switch from the 
cover plate by using a small screwdriver. 

e Remove the nut and take the button off. 


5. Installation 
e Installation is in reverse order. 
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Enabling switch, replacement 


Estimated time te complete [min.]:  - 
Required special tools.......... - 
Required part(s) ............. A8.4.4 Base, spares 


1. Prerequisites 


e Power down the machine. 
2. Replace enabling switch 


Note: The enabling 
cabling. 


Note: Note the position of the connections. 
e Remove switch from cable. 
e Mount new switch. 


3. Finalize 


e Power up the 


e Check function of the enabling switch. 
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machine. 
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CHAPTER C1 Introduction 


C1.1 General 


| ln fon 


“ll 
li 


Seen 
= 


= = - = = = 
e@ e® ° 6 8 6 
cy 2 2 © 


Figure 1 Board transport 


The main function of board transport is handling the boards in the machine. 
The boards are guided and transported by a front and rear transport rail. 


The front transport rail is at a fixed position and the rear transport rail is adjustable 
in width. In the work area the board is supported and clamped by the lift table 
when placing components. 


Board transport is controlled by the transport controller. 
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CHAPTER C2 Safety and ergonomics 


Board transport is a part of the whole machine. 
Safety and ergonomics is only described for the machine as a whole. 
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CHAPTER C3 Technical specifications 


C3.1 Identification 


C3.1.1 Board transport, identification 
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a Made in Holland 
Assembléon 
Type PA 2425/00 | NC : 4022591 0960 


No + DC xxxxxx |1 |2 [3 14 [5 [6 |7 [8 [9 | 
YYYYWW : Xxxxxx 


Figure 2. _ Board transport, identification 


Format 


12 digit number, last digit marked at bottom of sticker. 


Commercial identification | 6 digit PA-number. 
6 digit DC-number. 


Figure 3. _—_ Board transport, identification 
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CHAPTER C4 Functional description 


C.6 


C4.1 


€4.1.1 


€4.1.2 


REMARK: 


Board transport 


Board transport is a belt driven, front rail fixed, transport device and is divided into 
two sections: the run-in (RI) and the work area (WA). No mechanical stops are used, 
the board position is controlled by means of board sensors. The RI section takes the 
boards coming from the previous transport system. 


The lift/clamp/support unit is in the WA beneath the placement heads and brings 
the boards into position. After clamping and supporting, the boards are processed. 
After processing the boards flow into the following transport system. 


It is also possible to allow boards to pass through without being processed (pass- 
through mode). 


Transport control 


Each transport-section consists of two transport-belts (front and rear transport rail 
) which support a board on the opposite sides. The belts of a section are connected 
mechanically and driven by a DC-servo system. 


Transport sequence 


The interface between the board transport and the previous and following transport 
systems is done according to the SMEMA standard interface for single board 
transport. 

The transport sequence is initiated by a SMEMA signal from the previous machine 
informing that a board is available, assuming that the system is ‘not busy’. 


The transport system can be seen as 2 separate sections with 3 section changes: 


e Previous transport to RI; 
e Run-in to WA; 
e WA 


The transport will be activated when a board is available and the next section is 
‘not busy’ and a software command is generated. 


During board transport from the work-area to the end of the transport 
beam, the transport moves a bit backwards to detect a board movement. 
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C4.1.2.1 Board detection 


4022 593 50293 
08.03 


Boards travelling through the transport are detected by photo-electric sensors. 


Figure 4 Board sensors on front transport rail 


Each section has a sensor for board detection; sensor 1 for RI and sensor 3 for WA. 


Sensor 2 is used to stop a board in the RI. Stopping a board in the WA is done in 
two phases, sensor 4 is used to slow down the speed, and sensor 5 to stop the 
board. Sensor 7 is used for checking board availability for the next machine. 


Sensor 5 is also used to check that a lifted board has been put back in the correct 
way on the transport belt. It signals that the board is really travelling when the 
belt is switched left/right. A processed board stays at sensor 5 until the board can 
be transported to the next transport. 


The green LED on the sensor indicates that the sensor is functioning. The red LED 
indicates that a board is positioned above it, and does not indicate an error unless 
remaining illuminated after the board has completely passed by. The red LED is 
energized as the first edge of the board passes over it. The leading edge of the pulse 
generated is used to signal the start of the next part of the transport sequence. 
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C4.1.3 Board clamping and supporting 


Figure 5 — Board clamping and supporting 


The lift table (1) is a mechanism which lifts a positioned board from the transport- 
belt by means of support pins (2) and a clamping blade (3). After the board has 
been positioned via sensor (5), the lift table is activated and clamps the board such 
that it remains in position during placement of components. The transport lift 
motor is equipped with a brake, so that a clamped board remains in position when 
electrical power is removed. 
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C4.1.4 Transport controller 


The transport controller acts as a slave to the process controller. This means that all 
actions of the transport system are initiated by the process controller (Figure 6). 
Asynchronous events are signalled from transport controller to process controller by 
means of a Bitbus communication link. The same link is also used for 
communication between process controller and the other controllers . 


PROCESS CONTROLLER | 


BITBUS 


@ 
_ x4 
TRANSPORT PH-HA FEEDER ja 
CONTROLLER CONTROLLER CONTROLLER | | 
——- : I : I 


Figure 6 Control architecture 


The process controller communicates with the transport controller with a protocol 
called ‘order/reply’.. Each function to be performed by the transport controller must 
be activated by an order from the process controller. The order is sent to a specific 
task running on the accessed node of the network. Every order is followed by a 
reply which is sent by the transport controller as an answer to a command 
(synchronous) or at the time an error or an event occurs (asynchronous). The only 
asynchronous command is TC_report_message. 


For verification of the given command, the firmware checks the message and 
examines the internal state information. After verification the command is 
executed acknowledged by the transport controller by sending a response to the 
process controller. 


The hardware of the transport controller board serves the Bitbus protocol, controls 
some digital Input/Output (1/0), write/read in Flash PROM and controls four 
Motion Controllers. Three servo amplifiers are installed to drive servomotors. An 
additional piggy-back board increases digital I/0 and adds an extra Motion 
Controller. A separate servo-amplifier is used for both motors in the lift mechanism 
and the width adjustment. The principle for controlling the 4 motors is as follows: 


e RI, one motor with an encoder, a motion controller and an on-board 
amplifier; 

e WA, one motor with an encoder, a motion controller and an on-board 
amplifier; 

e Width adjustment, one motor with an encoder and a brake, a motion 
controller and a separate amplifier (one channel of the two shared with the 
lift); 

e Lift, one motor with an encoder and a brake, a motion controller and a 
separate amplifier (one channel of the two shared with the width 
adjustment). 
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C5.1 Troubleshooting workflow 


The troubleshoot chapter is structured around 3 main questions to help 
troubleshooting the machine: 

1. What must I do when? Make the right decision with help of the diagnosis tree. 
2. How must I do it? Get the right answers with the right procedures. 


3. Where can I find specific information? Get the technical details to be able to 
retrieve the right answer from the procedure. 


NOTE: Using the electronic version of the manual will enable the user to use 
hyperlinks and the ‘back’ button in the browser to navigate quickly through 
the information in separate paragraphs. 


Diagnosis tree Procedure Reference information 


What, when? How? Where to find what? 


(PA 1221/01) 


{ . = 
dh 
Hae 
Structure — Procedures Technical details 
(Make decision) (Get answer) (Find connections, LED's, etc.) 
Figure 7 ‘Visual structure of chapter 5 
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C5.2 Diagnosis trees and tables 


(5.2.1 Diagnosis trees, conventions 


Siar / Test (\ Error tree 
fee \.__/ Connector 


Conclusion / 


information 


Predefined 
Decision procedure 


Figure 8 Error trees, conventions 
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| Board Transportation Problem 


Check Board Transport 
Belts 


Check Drive Belts 


Check Sensors 
manually 


Start board transport 
diagnose software 
(TIP Tools) 


if 
? 
ig 


OK 


Check Mechanical 
Adjustments 


- Parallelism 
-Width Adjust 


Change Parallelism/ 
Width 
Adjustment 


Correct Alignment 
between machines 


Led’s 
Fuse 


Hold hand 
above 
sensors 


YES 


Re-Start System 


Re-Install CSW 


Figure 9 
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Correct issue 
discovered 


Reference: 


1. CHAPTER C6 Meas- 
urement, adjustment 
and calibration 

2. C6.9 Transport rails, 
parallelism adjustment 

3. Installation manual 

4. C7.4 Transport belts, 
checking 

5. C7.4 Transport belts, 
checking 

6. C5.3.1 Transport 
controller, LED status 
check 

7. C6.10 Board sensors, 
adjustment 

8. A5.1.3 TIP tools 

9. B8.3 Operating 
software, installation 
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C Z Axis (lift plate) Problem 


Check Drive Belt 


OOM 


Check Mechanical Adjustments 


Check Motor and Encoder Cable : 


S 


Start-up Transport Diagnose 
Software (TIP Tools) 


Check Transport Controller 


Correct Failure 


Re-Start System 


©) 


Re-Install CSW 
Figure 10 
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2. CHAPTER C6 Meas- 
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3. C5.4 Board transport, 
diagrams 

4. C5.3.1 Transport 
controller, LED status 
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5. A5.1.3 TIP tools 

6. B8.3 Operating 
software, installation 
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4 Z Axis (lift plate) Problem a 
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Check Drive Belt 


Check Transport Controller 


Start-up Transport Diagnose 
Software (TIP Tools) 


Re-Start System 


Re-Install CSW 


Figure 11 
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1. C7.4 Transport belts, 
checking 

2. C6.7 Board clamps, 
adjustment 

3. C5.4 Board transport, 
diagrams 

4. C5.3.1 Transport 
controller, LED status 
check 

5, A5.1.3 TIP tools 

6. B8.3 Operating 
software, installation 
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Figure 12 Board transportation, diagnosis tree 
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1. C6.4 Transport lift 
belt, check/adjust 
tension , C6.11 Lift 
table, adjusting the 
zero course EPD 

2. C6.2 Transport width 
belt, check/adjust 
tension 


3. A5.1.3 TIP tools 
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C5.3 Reference information 


C5.3.1 Transport controller, LED status check 
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This board is mounted in the control supply, see B5.3.1 Control supply, lay-out 
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Figure 13 


ON\OFF 
ON 


SYSTEM STATUS 
Index WA 


LED 


ON/OFF 


Index transport lift 


Transport controller, LED status and sensors on board transport 


ON\OFF SYSTEM STATUS 
ON Servo power OK (45V) 
ON Enable controller 


ON/OFF 


Index RI 


ON/OFF | Enable amplifier WA and RI 


ON/OFF 


24V supply < 16V (power failure) 


back 


ON 


Enable servo power on 


Board sensor, WA-IN (3) 


ON 


Index Width 


Z brake 


ON 


Board sensor, run-out OUT (7) 


SMEMA board available 


ON 


Board sensor, run-in OUT (2) 


SMEMA busy 


ON 


SMEMA previous machine board available 


Width brake 


ON 


SMEMA next machine busy 


Board sensor, run-in IN (1) 


ON 


Figure 14 


Board sensor, WA-POS (5) 


Transport controller, LED status 
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C5.3.1.1 Transport controller, connections and fuses 
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Figure 15 Transport controller, connections and fuses 


STATUS FUNCTION 
Connector Servo RI 
Connector Motor WA 
Connector LED Panel 
Connector Power input 
Connector Bitbus communication 
Connector Cabinet ground 
Connector Encoder hoist 
Connection Battery +ve 
Connection Battery -ve 
Test point Monitor ground 
Jumper Enable write EPROM 
Test point Monitor out 
Test point Monitor ground 

F1 Fuse Slow 250V/4A 45V 

F2 Fuse Slow 250V/2A 24V 

Piggy back 

x1 Connector Power input 

X2 Connector Encoder WA 

X3 Connector Encoder width 

x4 Connector 1/0 left 

X5 Connector 1/0 right 

X6 Connector Transport amplifier 

FI Fuse Slow 250V/2A 

Figure 16 ‘Transport controller, connections and fuses 
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C5.3.1.2 Transport amplifier, LED status 


This amplifier is mounted in the control supply, see B5.3.1 Control supply, lay-out 
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Figure 17 Transport amplifier 


LED ON\OFF SYSTEM STATUS 
OFF IARMS (RMS over-current protection amplifier A) no error 
IBRMS (RMS over-current protection amplifier B) no error 


IAPEAK (peak current protection amplifier A) no error 


IBPEAK (peak current protection amplifier B) no error 
CHOPON (chopper transistor operation) 

ENABLE (no error signals) 

HSPOK (board in position front) 

OHSPS (over voltage protection of HPS) no error 


HSTEMP (heatsink temperature) no error 


LSPSOK (low voltage power supply) no error 


Figure 18 Transport amplifier, LED status 
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C5.3.1.3 Transport amplifier, connections 
AMPLIFIER. X2 DCPA.X2 AMPLIFIER.X2 


FI Il 10 8 7 6 5 4 2: 


° eablel eee! tle 


DCPA.X1 


V37 39 v4l v77 V27A 
0 © O80 08 08 08 © rs) 


v38 4 V40.—sC«éV78—V28B 42. 


Figure 19 Transport amplifier 


STATUS FUNCTION 
AMPLIFIER.X2-1 Connection Z motor + 
AMPLIFIER.X2-2 Connection Z motor - 
DCPA.X2-4 Connection + 45V 

Connection Ballast Limms 

Connection OV 

Connection OV 
DCPA.X2-8 Connection +24V 
AMPLIFIER.X2-10 | Connection Width adjust motor - 
AMPLIFIER.X2-11 | Connection Width adjust motor + 
DCPA.X1 Connector To transport controller 
F1 Fuse Slow 2A 


Figure 20 ‘Transport amplifier, connections 
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Figure 21‘ Board sensors, LED signalling 


Meaning of the LED's: 
ORANGE LED = ON means object detected 


GREEN LED= ON means stable detection of presence/absence of the object. 


ORANGE LED 


GREEN LED 


ON 


ON 


Object properly detected 
Object properly absent 


Object detected (poor detection) 


NO object detected (poor detection) 


Figure 22. Board sensors, LED signalling 
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C5.4 Board transport, diagrams 
C5.4.1 Transport controller, electrical diagram 
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Figure 23 Transport controller, electrical diagram 
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C5.4.2 Transport width motor, diagram 
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C5.4.3 Transport lift motor, diagram 
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C5.4.4 Transport drive belt motors, diagram 
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C5.4.5 Board sensors, diagram 
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Figure 27 Board sensors, diagram 
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Board transport, electrical diagram 
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CHAPTER C6 Measurement, adjustment and calibration 


NOTE: 


NOTE: 


4022 593 50293 
08.03 


Adjustments, maintenance and repair of this equipment should only be carried out 
by qualified personnel. More detailed repairs not included in this manual should be 
carried out by the Assembléon Service Centre. 


When the system is switched off by means of the main switch, this main 
switch must always be locked by a padlock! 


Before starting maintenance work, operate correct system shut-down 
procedures and switch off the factory power at the main power switch 
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C6.1 Transport, release width or lift brake manually 


Estimated time te complete [min.]:  - 

Required special tools.......... Power supply (24 Volt, 5A ), see 
A8.6.5 Recommended special tools 

Required part(s) ............. - 


NOTE: Use TIP tools (A5.1.3 TIP tools ), otherwise a 24V power supply is required. 


1. Release transport width brake 


e Disconnect connector X1. 
e Apply 24V between pin 1 and 3 on the 
connector, pin 1 positive. 
Note: The brake can also be released using TIP tools. 


2. Release transport lift brake 


e Disconnect connector X1. 
e Apply 24V between pin 1 and 3 on the 
connector, pin 1 positive. 
Note: The brake can also be released using TIP tools. 
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C6.2 Transport width belt, check/adjust tension 


Estimated time te complete [min.]: 5/5 (checking/adjusting) 
Required special tools.......... Belt tension indicator, 


see A8.6.6 Recommended Assembléon tools 
Required part(s) 


1. Check the belt tension 


e Check the belt tension at location 2: 
375 + 40 Hz. 


2. Adjust the belt tension 


Always use a belt tension indicator to avoid 
damage to the transport width motor! 


e Loosen the bolt (1) to change position of gear 
bracket. 


e Tighten the bolt (1). 
e Re-check belt tension at location 2. 
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C6.3 Transport drive belt, check/adjust tension 


Estimated time te complete [min.]: 5/5 (checking/adjusting) 
Required special tools.......... Belt tension indicator, 

see A8.6.6 Recommended Assembléon tools 
Required part(s) ............. - 


1. Check the belt tension 
e Check the belt tension at location 2: 
100 + 40 Hz. 
2. Adjust the belt tension 


e Loosen three screws of drive belt motor bracket 
(1). 

e Change position of drive belt motor bracket. 

e Tighten three screws of drive belt motor 
bracket (1). 

e Re-check belt tension at location 2. 
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C6.4 Transport lift belt, check/adjust tension 


Estimated time te complete [min.]: 5/5 (checking/adjusting) 
Required special tools.......... Belt tension indicator, 


see A8.6.6 Recommended Assembléon tools 
Required part(s) ............. : 


NOTE: Use TIP tools (A5.1.3 TIP tools ), otherwise a 24V power supply is required. 


1. Check belt tension 


e Release the transport lift brake, using TIP 
tools, or see C6.1 Transport, release width or 
lift brake manually 

e Check the belt tension at location 3: 

140 + 40 Hz. 


Adjust the belt tension 


Always use a belt tension indicator to avoid 

damage to the lift motor! 

e Remove cover (1). 

e Loosen screw of transport lift motor bracket 
(2). 

e Change position of transport lift motor bracket. 

e Re-check belt tension at location 3. 

e Install cover (1). 


Le) 
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C6.5 Transport lift table, parallelism adjustment 
Estimated time te complete [min.]: 5/15 (checking/adjusting) 


Required special tools.......... - 
Required part(s) ............. . 


NOTE: Use TIP tools (A5.1.3 TIP tools ), otherwise a 24V power supply is required. 


1. Prerequisites 


e Release the transport lift brake, using TIP tools, or see C6.1 Transport, 
release width or lift brake manually 
e Raise the lift table. 


2. Vertical angle check 


e Check the horizontal angle (4) of the lower 
bearing blocks (3) to the bottom bar (2) = 90°. 
e If this is not 90°: 
* Loosen the screws of the left bearing block. 
* Set the horizontal angle of the lower 
bearing block to 90°. 
* Tighten the screws of the lower bearing 
block and re-check the angle. 
e Repeat the procedure for the other bearing 
block. 


3. Bearing parallelism check 


e Lower and raise lift table and make certain that 
both left and right paired bearings (2), and left 
and right middle bearings (1) run smoothly on 
the upper bearing blocks (3). 


4. Check guiding of lift table in X-direction 


e Raise the lift table. 

e Loosen the screws of the left lower bearing 
block (3). 

e Set the left lower bearing block to a nominal 
position so that the left middle bearing touches 
the left upper bearing block (1). 

e Apply hand pressure to the right side of the support plate unit until 
the left middle bearing runs smoothly on the left upper bearing block 
and tighten the screws. 

e Check the adjustment of the right middle bearing. 

Re-adjust the right lower bearing block until the left and right middle 
bearings run smoothly on the upper bearing blocks. 
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C6.6 Transport lift table, levelling 


Estimated time te complete [min.]: 45 

Required special tools.......... Height block, dial gauge with support, A8.6.6 
Recommended Assembléon tools 

Required part(s) 


1. Prerequisites 


Rear 
e Release the transport lift brake, use TIP tools 4 | | 3 | 5 | 
A5.1.3 TIP tools or see C6.1 Transport, release 
width or lift brake manually . 
Lift table 
Front 


2. Remove covers of lift table 


e Loosen four screws at the front (6) and slide 
transport security plate to the front. 

e Remove two screws (7) and take rear security 
plate out. 


e Raise the lift table to its upper position (minus 
approx. 2 mm). 


3. Position dial gauge with support 


e Mount dial gauge according picture (8). 
e Place the height block (9) on the lift table 
above an eccentric bearing (position 1). 
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4. Check and adjust levelling of lift table 


e Check if the eccentric bearing at the rear (3) is 
in its middle position. 

e Stroke of the bearing is 0.5 mm 

e Bring the dial gauge over the height block and 
note the value (H1). 

e Repeat the procedure for a second eccentric 
bearing (position 2), note the value (H2). 

e Repeat the procedure for the third eccentric 
bearing (position 3), note the value (H3). 


e Check the level, H1 = H2 = H3 (40.1 mm). 
e If the support plate unit is not level at these points: 

e Take point 3 as a reference point. 

e Using a torque screwdriver, release the locking screws of the eccentric bearings. 
e Adjust level of support plate unit until H1 = H2 = H3 (+ 0.1 mm). 

e Tighten the locking screws and re-check the values. 


5. Checking lift table corners (H4,H5) So = l i: @ 
° 
e Place the height block on each corner of the lift 
table. 


e Bring the dial gauge over the height block and 
check the level, H1 = H2 = H4 = H5 (+ 0.1 mm). 

If the support plate unit is not level at these 

points: 

e Using a torque screwdriver, release the locking 

screws of the eccentric bearings. 

Adjust level of support plate unit until H1 = H2 

= H4 = H5 (+ 0.1 mm). Tighten the locking 


screws and re-check the values. 
6. Finalize 


e Remove dial gauge and height block. 
e Mount covers. 
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C6.7 Board clamps, adjustment 


Estimated time te complete [min.]: 20 
Required special tools.......... - 
Required part(s) ............. - 


NOTE: Use TIP tools (A5.1.3 TIP tools ), otherwise a 24V power supply is required. 


BOARD TRANSPORT 
Chapter C6 


1. Prerequisites 


e Lower the lift table, release the transport lift brake, using TIP tools 


A5.1.3 TIP tools , or see C6.1 Transport, release width or lift brake 
manually 


2. Adjust the rear board clamp in X-direction 


e Check that the rear board clamp covers half of 


the WA conveyor belt (1) and does not exceed 
the first bearing (2). 

If the clamping strip position is incorrect: 

e Loosen the two lock nuts (3) of the eccentric 
adjustment screws. 

e Move the rear board clamp to the correct 
position using the adjustment screws and 


tighten the two lock nuts (1). 


3. Adjust the board clamps in Z-direction 


e Raise the lift table. 

e Measure the distance between the rear board 
clamp (1) and the clamping bar (2) at the front 
edge (0 mm). 

e Measure the distance between the rear board 
clamp (1) and between the plastic springs (3) 
at the rear edge (0 mm). 

e If the distances are not correct check the 
height adjustment of the transport rails, see 
C6.6 Transport lift table, levelling ) 

e Repeat the procedure. 
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1. Check tension of transport belts 


2. Adjust transport belts in run-in area 


3. Adjust transport belts in work area 


C.36 
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C6.8 Transport belts, check/adjust tension 


Estimated time te complete [min.]: 
Required special tools.......... 


Required part(s) 


5/5 (checking/adjusting) 
Belt tension indicator, 
see A8.6.6 Recommended Assembléon tools 


e Release lower left bearing wheel on rail. 

e Apply lateral pressure to the bearing wheel to 
increase or decrease belt tension as required. 
260 + 40 Hz 

e Secure bearing wheel and re-check belt 


tension. 


e Release lower right bearing wheel on rail. 


e Apply lateral pressure to the bearing wheel to 
increase or decrease belt tension as required. 


3045 Hz 


e Secure bearing wheel and re-check belt 


tension. 
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C6.9 Transport rails, parallelism adjustment 


Estimated time te complete [min.]: 20 

Required special tools.......... Gauge board transport, A8.6.6 Recommended 
Assembléon tools 

Required part(s) ............. : 


1. Prerequisites 


e Release the transport width brake, see (6.1 Transport, release width or 
lift brake manually 


2. Position dial gauge with support 
e To be defined. 
3. Adjustment 


e Move the rear transport rail (2) against the 
front transport rail. 

e Loosen the four screws (1) screws of the rear 
transport rail. 

e Place the gauge board transport blocks (3, 49 + 
0.1mm) above the spindles. 

e Push the rear transport rail (2) against the 
adjustment blocks (3). 

e Tighten the screws (1)of the rear transport rail. 

e Remove the adjustment blocks (3). 7 


4. Check 
e Check the transport width over the whole 


transport area. Tolerance is 0.1 mm. 
e Check height adjustment. 
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C6.10 Board sensors, adjustment 


Estimated time te complete [min.]: 20 (for 5 sensors) 
Required special tools.......... Mirror 
Required part(s) ............. . 


NOTE: Board sensors are easily damaged by the support plate during removal. 
Do not allow the plate to come into contact with the sensors. 


1. Disconnect the board sensor 


e Disconnect board sensor and take it from the 
sliding rail. 


2. Teach-in board sensor 


e Select ‘L.ON’ as switching mode (light on) by 
turning the dial counter clockwise. 

e Connect the board sensor to the run-in board 
sensor connector. 

e Keep the sensor outside the machine and make 
sure that no object can be detected. 

e Press ‘TEACH’ until the orange and green LED 
flash once. Release the ‘TEACH’ button. 

Note: The board sensor has now maximum sensitivity. 

Do not let the LED flash 2 or 3 times: Switch off the sensor and re-teach. 


3. Check the board sensor position 


e Place the sensor back on its sliding rail and 
connect the cable. 
e Put in a mirror (1) instead of a board. 

Note: The transmitted light from the board sensor 
should, after reflection from the board/mirror, 
completely enter the receiving window. 

e Use a piece of white paper to detect the 
reflected ray of light. 
4. Adjust the board sensor position 
e Loosen the Allen bolts holding the sensor on the 
bracket using an Allen key. 
e Turn the board sensor. 

Note: It may be necessary to cut the tie wraps to enable full adjustment of 

the sensors angle. 

e Check board sensor position, see step 3. 

e Secure the board sensor. 

e If the tie wraps were cut in the previous step, re-apply tie wraps to fix 
the cables in the same position as it was fixed before. 


5. Final check 


e The green LED and the orange LED should both switch ON and OFF 
while a board passes. 


Note: Green LED means board detection, yellow LED means sensor ON. 
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C6.11 Lift table, adjusting the zero course EPD 
Estimated time te complete [min.]: 10 


Required special tools.......... - 
Required part(s) ............. - 


1. Zero fine adjustment 9 


e Lower the lift until the EPD senses the lift —_— 
detection plate. Use the test procedure, see = I :- 


A5.1.3 TIP tools . Gem 


e Read the user interface display and if the 
increment number is not between 500 and 1500, 
adjust belt-to-pulley relationship to bring the 
zero fine setting within limits. 

2. Zero coarse adjustment 


e Loosen EPD securing screw. 
e Move EPD until the distance ‘D’ from the detection plate is 1+ 0.5 mm. 
e Tighten EPD securing screw and re-check measurement. 
e Carry out zero fine adjustment. 
Note: The EPD can be checked by holding metal (e.g. screwdriver) close to it. 


eT 
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C6.12 Transport width, parallelism adjustment 


Estimated time te complete [min.]: 20 
Required special tools.......... Feeler gauges 
Required part(s) ............. 


Assembléeon 


1. Prerequisites 


e Release the transport width brake, see (6.1 Transport, release width or 
lift brake manually 


2. Adjust parallelism 


e Close the distance between the front and rear 
width adjustment guide blocks until they are as 
close as possible. 

e Measure the distance (with feeler gauges) 
between the guide blocks at ‘D1’ and compare it 
with the distance between the guide blocks at 
‘D2’. 

e If the difference at ‘D1’ is not between 0.05 and 
0.2 mm: 

* Loosen grub screw (3) and locking nut (1) 
on the shaft. 

* Turn the shaft (2) until the difference 
between ‘D1’ and ‘D2” is between 0.05 and 
0.2 mm. 

* Tighten the locking nut, grub screw and re- 
check distance D1 and D2. 
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C6.13 Transport direction, changing 


Estimated time te complete [min.]:  - 
Required special tools 
Required part(s) 


1. General 


e The transport direction for production is left to right (uni- 
directional). The transport width is set automatically, but the support 
unit is provided with a manually adjustable pin grid array. 


2. Change transport direction 


e It is possible to change the transport direction from right to left. 
e d:\user\apc\config\machine\machine.cfg (process controller) 
[TRANSPORT] 


DIRECTION = LEFT_RIGHT or RIGHT_LEFT 


e Contact you regional service centre to change the transport direction. 
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CHAPTER C7 Maintenance instructions 


C.42 


NOTE: 


Operation, adjustment, maintenance and repair of this machine shall be 
carried out by qualified and trained personnel only. 


This chapter contains detailed (corrective and preventive) maintenance 
instructions. 

The preventive maintenance intervals are defined in A7.3 Preventive maintenance 
schedule . 

For Material Safety Data Sheets, see A2.12 Material safety data sheets (MSDS) 
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C7.1 Board sensors, cleaning 


Estimated time te complete [min.]: 2 
Required special tools.......... Ethanol, lense tissues 
Required part(s) 


1. Prerequisites 


e Remove the front trolleys. 
e Power down the machine. 


2. Cleaning the board senors 


e Clean the lenses of all board sensors using lense 
tissues. 
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C7.2 Transport area, cleaning 


Estimated time te complete [min.]: 5 
Required special tools.......... Vacuum cleaner, fibre free tissues, ethanol 


Required part(s) ............. 


1. Prerequisites 


e Remove the front trolleys. 
e Power down the machine. 


2. Cleaning 
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e Use a vacuum cleaner to remove components, rubbish and dust from 


the board transport area. 
e Clean the transport track using fibre free tissue moistened with 


ethanol. 
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C7.3 Transport spindles and bearings, checking and lubricating 


Estimated time te complete [min.]: 30 
Required special tools 
Required part(s) 


Serer errr ery Grease, A8.5.3 Maintenance kit (PA 2440/00) 


1. Prerequisites 


e Set transport to minimum width. 

e Set the lift table to the down position. 
e Remove the front trolleys. 

e Power down the machine. 


2. Remove lift table 


e Loosen four screws at the front (1) and slide 
transport security plate to the front. 
e Remove two screws (2) and take rear security 


plate out. 


e Take out the lift table (3) by lifting it under an 
angle of approximately 45 degrees. 


3. Lubricate the lift table 
e Lubricate the linear guides (4) with Isoflex 
Topas NCA52. 
e Grease the spindle (5) with NSK no.1 


4. Check and grease the lift table 


e Check the function of the bearings. 

e Clean bearings, if necessary. 

e Grease the cam blocks (6) and guides (7), use 
Anti score EP lube 3 grease. 

e Install the lift table. 
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5. Grease the board width adjustment 
e Grease the spindles (8) left and right, use NSK 
no.1 


e Grease the guides (9) left and right, use Isoflex 
Topas NCA52. 
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C7.4 Transport belts, checking 


Estimated time te complete [min.]: 
Required special tools 


Required part(s) 


BOARD TRANSPORT 
Chapter C7 


10 
Belt tension indicator, 
see A8.6.6 Recommended Assembléon tools 


1. Prerequisites 


e Remove the front trolleys. 
e Power down the machine. 


2. Checking the belts 


e Check the transport belts for tension and damage, replace them where 


necessary. 


Belt Check belt tension 
C6.8. Transport belts, check/adjust tension 


Replacement 
C8.3 Transport belts, replacement 


C6.3. Transport drive belt, check/adjust tension 


C8.2 Transport drive belts, replacement 


C6.4. Transport lift belt, check/adjust tension 


C8.7 Transport lift belt, replacement 


C6.2. Transport width belt, check/adjust tension 
Note: Check the bearings when replacing a belt. 
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CHAPTER C8 Installation and replacement instructions 


C8.1 Transport and transport modules, repair policy 
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C8.2 Transport drive belts, replacement 


Estimated time te complete [min.]: 30 (sub tasks included) 
Required special tools.......... Belt tension gauge, see A8.6.5 Recommended 
special tools 


Required part(s) ss.asncerewes A8.4.7 Board transport, spares 


1. Remove the transport drive belt 


e Loosen the three bolts (1). 

e Slacken the board transport drive belt tension 
by sliding the motor bracket (2). 

e Remove the drive belt (3). 


2. Install the transport drive belt 
3. Finalize 


e Adjust the belt tension, C6.3 Transport drive 
belt, check/adjust tension 
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C8.3 Transport belts, replacement 


Estimated time te complete [min.]: 
Required special tools.......... 


Required part(s) 


20 (sub tasks included) 


Assembléon 


Belt tension gauge, see A8.6.5 Recommended 


special tools 
A8.4.7 Board transport, spares 


1. Replacing the transport belts in the run-in 
area (1) 
Note: Run-in belts can be replaced without 
disassembling any part. 


e Adjust and check belt tension, see C6.8 
Transport belts, check/adjust tension . 


2. Replacing the transport belts in the work 
area (2) 


e Remove the board clamps (3). 


e Replace the transport belts. i 


e Adjust and check the belt tension, see C6.8 
Transport belts, check/adjust tension 

e Adjust the board clamps, see C6.7 Board 
clamps, adjustment . 
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C8.4 Transport drive belt motors, replacement 
Estimated time te complete [min.]: 40 (sub tasks included) 


Required special tools 
Required part(s) 


sg ah se eoerama eases A8.4.7 Board transport, spares 


1. Remove transport drive belt motor 


e Loosen the three screws (1) and slide the motor 
with bracket (2) to release the belt tension. 
e Remove drive belt from gear wheel. 


e Release connector and take transport drive belt he 
motor out. 


2. Transfer bracket 


e Loosen clamping screw and slide motor out. 
e Place new motor in the bracket. 

e Check distance (4), 20 mm. 

e Tighten clamping screw. 

e Verify the distance. 


3. Install the transport drive belt motor 


e Install the transport drive belt motor in reverse 
order. 

e Mount the transport drive belt, see C8.2 
Transport drive belts, replacement 
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C8.5 Transport coupling, replacement 


Estimated time te complete [min.]: 10 
Required special tools.......... - 
Required part(s) ............. A8.4.7 Board transport, spares 


1, Prerequisites 
e Set the transport to the maximum width position. 
2. Dismantling 


e Loosen the axis (1) and slide it through the rear 
beam. 

e Loosen and remove the coupling (2). 
Use a special key (3) in combination with an 
open end spanner (4). 

Note: Place the open end spanner (4) as close to the 
pulley when mounting, to avoid damage of the 
coupling. 

3. Assembly 


e Assemble the transport coupling in the reverse 
order of removal. 
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C8.6 Board sensor, replacement 


Estimated time te complete [min.]: 10 
Required special tools.......... - 


REQUIEM PATHS) scbaei ange des A8.4.7. Board transport, spares 


1. Replace the board sensor 


e Disconnect the cable of the concerning board 
sensor. 


e Slide bracket off the guide. 
e Install the new board sensor. 


2. Finalize 


e Adjust the board sensor, see C6.10 Board 
sensors, adjustment 

e Do the board stop position calibration (see 
A6.1.1 Exchange calibration procedure ). 
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C8.7 Transport lift belt, replacement 


Estimated time te complete [min.]: 30 
Required special tools.......... - 
Required part(s) ............. A8.4.7 Board transport, spares 


1. Prerequisites 


2. Replace transport lift belt 


e Remove the cover plate (1). 
e Slacken belt tension (2). 
e Replace transport lift belt. 


3. Finalize 


C.54 


e Set transport to maximum width. 
e Set lift table in up position. 
e Power down machine. 


e Adjust and check the transport lift belt 
tension, see C6.4 Transport lift belt, check/ 
adjust tension 


e Adjust zero course and zero fine, see A5.1.3 TIP 


tools 
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C8.8 Transport lift motor, replacement 


Estimated time te complete [min.]: 45 
Required special tools.......... - 
Required part(s) ............. A8.4.7. Board transport, spares 


1. Prerequisites 


e Set transport to minimum width. 
e Set the lift table to the down position. 
e Shutdown and switch off the system. 


2. Remove lift table 


e Loosen four screws at the front (1) and slide 
transport security plate to the front. 

e Remove two screws (2) and take rear security 
plate out. 

e Take out the lift table (3) by lifting it under an 
angle of approximately 45 degrees. 

e Release transport lift brake, see C6.1 Transport, 
release width or lift brake manually 


3. Release spring 


CAUTION: The spring is under tension! 
e Release the spring by removing bracket (5). 
Hold spring firmly while loosening the bolts. 
e Mark the position of the timing belt on both 
the gear wheel and timing belt. 


4. Remove the transport lift motor 


e Loosen the 2 bolts (7) of the transport lift 
motor. 

e Disconnect connectors. 

e Remove the timing belt (8) and take out the 
transport lift motor. 
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5. Transfer bracket of the motor 


e Remove the gear (9). 

e Remove the bracket (10). 

e Check shaft clamp (11) position, 
if not OK see C8.14 Shaft clamp on transport 
width and lift motor, replacement 

e Mount the bracket (10). 

Mount gear (9). 


6. Finalize 


e Mount the transport lift motor in reverse order. 

e Check encoder is facing to the front of the 
machine (13). 

e Mount the encoder cable (14) with the cam 
facing the motor. 

e Mount the transport lift belt on the previous 
marked position. 


e Adjust the belt tension, Ae 
see C6.4 Transport lift belt, check/adjust a 
tension AG 
e Check zero fine/zero coarse adjustment, see ES 
’ * ~~ 
C6.11 Lift table, adjusting the zero course EPD ANAS 


e Calibrate the lift position via low level transport calibration (A6.1.1 
Exchange calibration procedure ). 
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C8.9 Transport lift table, linear guides replacement 
Estimated time te complete [min.]: 60 
Required special tools.......... Gauge board transport, 
A8.6.6 Recommended Assembléon tools 
REQMIGH PAILS) chaaceuveav ion A8.4.7. Board transport, spares 


1. Prerequisites 


e Set transport to maximum width. 
e Set the lift table to the down position. 
e Shutdown and switch off the system. 


2. Remove lift table 


e Loosen four screws at the front (1) and slide 
transport security plate to the front. 

e Remove two screws (2) and take rear security 
plate out. 

e Take out the lift table (3) by lifting it under an 
angle of approximately 45 degrees. 

e Release transport lift brake, see C6.1 Transport, 
release width or lift brake manually 


3. Release spring 


e Release the spring by removing bracket (5). 
Hold spring firmly while loosening the bolts. 


CAUTION: The spring is under tension! 
e Remove the triangle plate (6). 


4. Remove the cam blocks 


e Loosen the four screws of the three cam blocks 


(7). 
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5. Replace the linear guides 


6. Mount/adjust the cam blocks 


e For each cam block: 

* Insert the gauge board transport (8) at both 
sides of the linear guide. 

* Apply hand pressure to the cam block until 
the distance blocks are both tightly held 
and the cam block is parallel to the linear 
guide. 

* Tighten the four screws of the cam block. 

7. Finalize 


e Install in reverse order as described above. 
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C8.10 Transport lift table, EPD sensor replacement 


Estimated time te complete [min.]: 20 
Required special tools.......... - 
Required part(s) ............. 


1. Prerequisites 


e Set transport to maximum width. 

e Open electric box at the left (1). 
2. Remove (zero course) EPD 

e Loosen screw. 

e Pull out EPD (2). 

e Disconnect wiring. 
3. Install EPD 

e Slide in EPD (2). 

e Finger tighten the bolt. 

e Connect wiring. 

e Close electric box at the left (1). 
4. Adjustment 

e Check/adjust clearance of the lift EPD at ‘D’ (1 

mm + 0.5 mm); 


e Check zero fine/zero coarse adjustment, see 
C6.11 Lift table, adjusting the zero course EPD 


e Check the lift operation via user interface or 
A5.1.3 TIP tools . 

e Calibrate the lift position via low level 
transport calibration, see A6.1.1 Exchange 
calibration procedure . 
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C8.11 Transport lift table, bearing replacement 


Estimated time te complete [min.]: 30 
Required special tools.......... - 
Required part(s) ............. A8.4.7 Board transport, spares 


1. Prerequisites 


2. Remove lift table 


3. Replace the bearings 


4. Finalize 


C.60 


e Set transport to minimum width. 
e Set the lift table to the down position. 
e Shutdown and switch off the system. 


e Loosen four screws at the front (1) and slide 
transport security plate to the front. 

e Remove two screws (2) and take rear security 
plate out. 

e Take out the lift table (3) by lifting it under an 
angle of approximately 45 degrees. 

e Release transport lift brake, see C6.1 Transport, 
release width or lift brake manually 


e Make sure to mount the parts in the right 
sequence. 
e If not mounted before: Add spring washers (4). 


e Adjust the lift table, see C6.5 Transport lift 
table, parallelism adjustment . 
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C8.12 Transport lift table, eccentric bearing replacement 


Estimated time te complete [min.]: 30 
Required special tools.......... - 
Required part(s) ............. A8.4.7 Board transport, spares 


1. Prerequisites 


e Set transport to maximum width. 
e Set the lift table to the down position. 
e Shutdown and switch off the system. 


2. Remove lift table 


e Loosen four screws at the front (1) and slide 
transport security plate to the front. 

e Remove two screws (2) and take rear security 
plate out. 

e Take out the lift table (3) by lifting it under an 
angle of approximately 45 degrees. 

e Release transport lift brake, see C6.1 Transport, 
release width or lift brake manually 


3. Replace the bearings 
4. Finalize 


e Assembly in reverse order 


e Adjust the lift table, see C6.6 Transport lift 
table, levelling . 
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C8.13 Transport width, dowel replacement 


Estimated time te complete [min.]: 30 
Required special tools.......... - 
Required part(s) ............. 


1. Prerequisites 


e Put the transport in the widest position. 

e Push both levers (1) downwards, and slightly 
pull the rear beam towards the front beam. 

e Nut will come out at the rear side. 


2. Remove bracket 


e Loosen and remove the four screws (2) that 
hold the bracket (4). 
e Remove the axis support plate (3) and take out 
the bracket (4). 
Note: Do not rotate the spindle nuts, or count the 
rotations left and right. 
This prevents re-adjusting of the rear beam. 


3. Replace dowels 


e Remove the dowels with a punch and hammer. 
e Press in the new dowels according picture. 
Apply Loctite 603. 
4. finalize 


e Assemble in reverse order. 

e If the spindle nuts are not rotated, the 
parallelism adjustment of the rear beam should 
still be OK. 

e Check parallelism., see C6.9 Transport rails, 
parallelism adjustment . 

e If not OK: Try to correct by rotating one of the spindle nuts. 
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C8.14 Shaft clamp on transport width and lift motor, replacement 


Estimated time te complete [min.]:  - 
Required special tools.......... 
Required part(s) ............. A8.4.7 Board transport, spares 


1. Prerequisites 


e Remove specific motor, see: 
* C8.8 Transport lift motor, replacement or 
* C8.16 Transport width motor, replacement 


2. Replace shaft clamp 


e Remove the old clamp. 

e Clean shaft. 

e Mount new clamp, according picture. 

e Secure shaft clamp, apply Loctite 243. 
Tightening torque 1.3 Nm. 


3. Finalize 


e Install specific motor, see: 
* C8.8 Transport lift motor, replacement or 
* C8.16 Transport width motor, replacement . 
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C8.15 Transport width, tension spring replacement 


Estimated time te complete [min.]: 10 
Required special tools.......... - 
Required part(s) ............. A8.4.7 Board transport, spares 


1. Remove the tension springs 


e Install tension spring 201 on both sides of the 
left guide block and on the left side of the 
right guide block. 

e Install the tension spring 202 on the right side 
of the right guide block. 

Note: The tension spring 202 is twice the force of the - 
other springs (201). Due to the length of the 
rear transport beam the force on this side of 
the guide block (while stopping the movement) - ae 
is twice as big as on the other sides of the ae 
guide blocks. 


2. Finalize 


e Assemble in reverse order. 
e If the spindle nuts are not rotated, the 
parallelism adjustment of the rear beam should 
still be OK. 
e Check parallelism., see C6.9 Transport rails, parallelism adjustment . 
e If not OK: Try to correct by rotating one of the spindle nuts. 
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C8.16 Transport width motor, replacement 


Estimated time te complete [min.]: 60 
Required special tools.......... - 
Required part(s) ............. A8.4.7 Board transport, spares 


1. Prerequisites 


e Mark belt position on gears and belt. 

e Slacken the transport width belt, see C8.17 Transport width belt, 
replacement 

2. Remove transport width motor 


e Remove gear wheel (1). 
e Disconnect motor (2) 
e Remove the bolts (5) and take motor out. 


3. Install transport width motor 


e Check shaft clamp (3) position, 
if not OK see C8.14 Shaft clamp on transport 
width and lift motor, replacement 

e Mount transport width motor according 
picture. 


4. Finalize 


e Assemble in reverse order. 

e Check encoder (5) is facing to the lift. 

e Mount the encoder cable with the cam (6) facing the motor. 

e Check parallelism C6.9 Transport rails, parallelism adjustment . 

e Adjust the transport width belt, see C6.2 Transport width belt, check/ 
adjust tension 

e Check if the zero coarse/zero fine distance is between 500 and 1500 
increments. Use TIP tools, see A5.1.3 TIP tools . 


4022 593 50293 Service Manual 
08.03 AX-201 C.65 


BOARD TRANSPORT Assembléon 
Chapter C8 


C8.17 Transport width belt, replacement 


Estimated time te complete [min.]: 20 
Required special tools.......... - 
Required part(s) ............. A8.4.7 Board transport, spares 


1. Prerequisites 
e Mark the position of both gears (1) left and right. 
2. Replace the transport width belt 


e Slacken transport width belt (1). } 

e Remove the belt. (©) (© 

e Check if both marked gears are still in the same 
position (2) 


@ 


e Mount the new belt. n © | 
e Adjust the transport width belt, see C6.2 f cCc 


Transport width belt, check/adjust tension 


3. Finalize 


e Check zero fine/zero coarse adjustment. 
Use Tip tools, see A5.1.3 TIP tools . 

e Check parallelism of transport rails, 
see C6.9 Transport rails, parallelism adjustment 
and C6.12 Transport width, parallelism 
adjustment 

e Check if the zero coarse/zero fine distance is 
between 500 and 1500 increments. 
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C8.18 Transport controller, replacement 


Estimated time te complete [min.]: 15 
Required special tools 
Required part(s) 


ss aso eeana evan eerie A8.4.7 Board transport, spares 


1. Prerequisites 


e Switch off factory power supplies and 
disconnect factory power connector. 

e Slide out control supply. 

e Locate transport controller (1). 


2. Remove the transport controller 


e Use a board dismantling tool to remove the 
board from the clips. 


e Note jumper X44 setting. 
e Identify and disconnect electrical connections. 
e To avoid calibration and software down load: 


Transfer old EPROM to new board (remove the 
new one). 


3. Install the transport controller 


e Set Jumper X44 before installing the controller. = S 

¢ Board with new EPROM: Download software and | ¢—°—— : + 
calibrate the transport accordance with A6.1.1 
Exchange calibration procedure . 
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C8.19 Transport amplifier, replacement 


Estimated time te complete [min.]:  - 
Required special tools.......... - 
Required part(s) ............. - 


1. Prerequisites 


e Switch off factory power supplies and 
disconnect factory power connector. 

e Slide out control supply. 

e Locate transport amplifier (1). 


l 


= 
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Figure 1 Overview 


1. Placement heads HA, 2 heads at the rear. 
2. Placement head DV, 4 heads at the front. 
Main function is to pick and place components. 


3. Toolbit exchange unit 
Device for storage of toolbits, used by the placement heads. 


4. Reuse station. 
Device for valuable rejected components that can be repaired. 
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CHAPTER D2 Safety and ergonomics 
A placement head is part of the whole machine. 
Safety and ergonomics is only described for the machine as a whole. 
eSee CHAPTER A2 Safety . 
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CHAPTER D3 Technical specification 


D3.1 Placement heads HA, identification 
To be defined. 


D3.2 Placement heads DV, identification 


Figure 2 Placement heads DV 


Technical identification ID sticker (1) placed ontop | ID sticker (2) placed on the 
of the placement head side of the placement head 


ID: 4022-591-054x (x = 0 - 5) | ID: 4022-591-0546 


Commercial identification 6 digit PA number, 6 digit DC number 


D3.3 Pneumatic controllers, identification 


| 


4022-522-15445 


Figure 3 — Pneumatic controllers 

1. Pneumatic controller (3 valves), clean valve not supported by AX-201. 

2. Pneumatic controller (2 valves). 
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CHAPTER D4 Functional description 


D4.1 Introduction 


Main function of the placement heads is to pick and place SMD components. The 
placement heads are moved in X and Y direction via the XY robot. 


PH-HA PH-DV 


Rear 


ie) 


Figure 4 Pick and place 


1. Placement heads DV, see D4.2 Placement head DV 
2. Placement heads HA, see D4.3 Placement head HA 
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D4.2 Placement head DV 
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Figure 5 Placement head DV, overview 
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Figure 6 Placement head DV 
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D4.2.1 Placement head DV 


Figure 7 ~— Placement head DV 


Functions: 


e Linear motor (1) (Z), is capable to pick-up and place components with a 
programmable placement force. 
e Rotation (RZ), servo controlled, direct driven (2). 
e The Z shaft is equipped with a magnetic interface (3) for easy attachment of 
toolbits. 
Vacuum or blower air pressure comes from the pneumatic controller. 


Calibration data is stored in the memory of the placement head itself. 


D4.2.2 Z-lift 


To avoid collision of the placement head DV with mounted components, they are 
lifted by the Z-lift (see Figure 6). The cylinder of the Z-lift is operated by an air 
valve. This air valve is controlled by the placement head DV controller . The upper 
position of the Z-lift is detected by an EPD. 


D4.2.3 Pneumatic controller 


Figure 8 Pneumatic controller 


The pneumatic controller performs the following functions: 


e Generating vacuum for the placement head DV. 

e Controlling the vacuum flow to the toolbit by switching it on and off. 

e Monitoring the vacuum flow to the toolbit by calibrating and measuring. 

e Controlling the compressed air flow to the toolbit by switching it on and off. 
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The vacuum flow is used to pick-up a component with the toolbit. 


The compressed air is used for the blow-off function of the placement head. 


D4.2.4 Toolbits DV 


AA 


So 


Figure 9 — Toolbits survey 


A toolbit has a filter and a filter pocket inside. 


Figure 10 Cross section view of a toolbit 
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D4.3 Placement head HA 


D4.3.1 Placement head HA, functional description 
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Figure 11 Placement heads HA 


The placement head HA controller controls all electrical actuations of the placement 
head HA via the manifold board. Each controller is responsible for Z and RZ 
movement and positioning, Z-force, nozzle exchange, actuators and sensors. Pick 
and place actions are initiated by the process controller, and send to the placement 
head HA controller via bitbus communication. 

The placement head HA controller generates a Z-force by compressing the spring in 
the Force Control Unit over a desired distance. The Z displacement is measured by a 
Hall sensor. 


Service Manual 


AX-201 D.11 


PICK AND PLACE Assembléon 
Chapter D4 OO 


D4.3.2 Manifold board 


COMPRESSED AIR 


BLOWER AIR 


VACUUM 


Figure 12 Manifold board 


The manifold board controls the vacuum and pneumatic, and is the electrical 
interface between each placement head HA and its placement head HA controller. 


The manifold boards are located on the X carriage. For component presence or 
absence detection a pressure sensor is built in the vacuum circuit to measure the 
vacuum flow. A reference sensor is implemented to compensate the influence of 
variations in the level of the vacuum pressure. 


On the placement head there are four pneumatic functions through the manifold 
board manifold, each controlled by a digital output of the placement head HA 
controller: 


e Vacuum, used to hold the SMD between the moment of pick-up and 
placement. 
e Select Nozzle, default OFF, selects the inner nozzle 


e Blower Air, for a quick release of the component. Blower air is used to speed 
up the reduction of the vacuum level in the tube to the nozzle. 


e Release Toolbit, to exchange toolbits (RELEASE/GRIP) default is GRIP. 


For each pneumatic function a valve is used. The four valves and the vacuum sensor 
are mounted on a mechanical block. The layout is such that all electrical 
connections of the valves and the vacuum sensor are located on assembly. 


For a diagam of the manifold board, see Figure 34. 
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Figure 13 Placement head HA 


Moving up and down (Z motor) and rotating ( R motor) (a Z force sensor on the 
placement head is used to measure the Z force) are controlled by the placement 
head HA controller (Figure 11). 


Using a toolbit, it can pick, rotate and place any component within the work area. 
Pick-up is done by a vacuum system. Component presence detection is done by a 
vacuum sensor while relative position is checked by the vision system. 


On the placement head two analogue signals are measured by a vacuum sensor and 
a hall sensor. Since the placement head HA controller has only one analogue input, 
the select_analogue output can select, via an analogue multiplexer, one of these 
signals. The analogue signals consist of: 


M@ The vacuum level in a nozzle - measured by a pressure sensor; 


M@ The compression of the spring in the Force Control Unit (FCU) that is measured 
by a Hall sensor. 


Z-Motor 


The Z-motor (Figure 11) is a dc servo motor that can move the placement head up 
and down over a distance of 77 mm. During the pick and place actions, the Z-motor 
is used to move the toolbit up and down with or without holding a component and 
to apply a Z force to a component at the placement position. 


Z-Encoder 


One revolution of the Z-motor moves the placement head over a distance of 26.4 
millimetres. The Z-encoder (Figure 11) produces 500 pulses (SO-S90) per revolution. 
The placement head HA controller counts the edges of the SO-S90 signals and brings 
the resolution to 2000 increments per revolution. 


Zero_coarse_ Z Sensor 


The Zero_coarse_Z sensor (Figure 11) is an EPD installed on the placement head. It 
is used during the home search of the Z-motor. The sensor detects the uppermost 
position of the placement head, so the XY robot can move safely. 
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RZ motor 


The RZ motor (Figure 11) is a dc servo motor. It can rotate the toolbit over 
unlimited angles within the counter range of the controller. 


RZ encoder 


The RZ encoder (Figure 11) is placed on the toolbit axis and produces two sine-wave 
analogue encoder signals which shift 90 °. On an interpolation board (ID101) these 
signals are interpolated five times. The interpolator is mounted as a piggyback to 
the Manifold board, it gives 12,500 pulses per revolution. The placement head HA 
controller counts the edges of the signals and brings the resolution to 50,000 
increments/revolution. 


Toolbits for placement head HA 
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PLATE —e D TYPE: —_——_¢ 
INNER NOZZLE CoA 
SEAL LB U 
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Figure 14 —_ Toolbits 


Toolbits are used to pick and place components and can be exchanged manually or 
automatically. 


Components are placed on a board with a defined force, called Z-force. The impact 
to acomponent, at the time that the component hits the surface of the board, may 
not exceed the maximum Z-force for the handled component. 


Two types of toolbit are used on the placement head: 


e The outer nozzle; the outer nozzle is a small pipe placed at the bottom of the 
placement head and holds the SMD components by means of a vacuum. The 
vacuum is activated by a valve, located on the manifold and controlled by the 
HC. 

e The inner nozzle; the principle of the inner nozzle is much the same as that 
of the outer nozzle. The construction is such that the inner nozzle has to be 
mounted in the outer nozzle. The inner nozzle can be moved out of the outer 
nozzle by means of a pneumatic cylinder. 


Automatic toolbit release 


The toolbit release spring is mounted each placement head. The spring is 
responsible for pushing the toolbit downwards and out of the nozzle interface. 
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D4.3.10 Gripper for placement head HA 
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Figure 15 Grippers 


The grippers are used to pick and place odd-SMDs and can be manually or 
automatically exchanged. 


Before an odd-SMD can be picked, the gripper is activated. Picking is realized by 
deactivating the odd-SMD gripper. Placing the odd-SMD on the board is done by 
activating the odd-SMD gripper. 


Components are placed on a board with a defined force, called Z-force. The impact 
to a component, at the time that the component hits the surface of the board, may 
not exceed the maximum Z-force for the handled component 
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D4.4 Toolbit exchange unit 


Figure 16 —Toolbit exchange unit 


1. Toolbit station for placement head DV. 
2. Toolbit station for placement head HA. 
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D4.5 Reuse station 


Figure 17 Reuse station 


1. The reuse station is used to collect rejected components that are too valuable to 
waste and might be repaired. The rejected components will be placed on unique 
places. If the station is full, a warning will be given. 


2. Vacuum calibration pad. 
Rubber pad to calibrate vacuum for normal toolbit types. 
3. Melf vacuum calibration pad. 
Special shaped pad to be able to block the airflow of a melf toolbit. 
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CHAPTER D5 Troubleshooting 
D5.1 Troubleshooting workflow 


The troubleshoot chapter is structured around 3 main questions to help 

troubleshooting the machine: 

1. What must I do when? Make the right decision with help of the diagnosis tree. 

2. How must I do it? Get the right answers with the right procedures. 

3. Where can I find specific information? Get the technical details to be able to 
retrieve the right answer from the procedure. 


NOTE: Using the electronic version of the manual will enable the user to use 
hyperlinks and the ‘back’ button in the browser to navigate quickly through 
the information in separate paragraphs. 


Diagnosis tree Procedure Reference information 


What, when? How? Where to find what? 


(PA 1221/01) 


{ . = 
Oe I 3 
Structure — Procedures Technical details 
(Make decision) (Get answer) (Find connections, LED's, etc.) 
Figure 18 Workflow 
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D5.2 Diagnosis trees and tables 


D5.2.1 Diagnosis trees, conventions 
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Figure 19 
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Figure 20. Placement head HA, general diagnosis tree 2 
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D5.2.3 Placement head HA, nozzle exchange 
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D5.2.4 Placement heads, supplies problem 
Reference: 
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D5.3 Reference information 


D5.3.1 Pneumatic controller, features 


Pneumatic controllers exist in two technical versions, with two or three valves. 
For the AX-201 however, they are functional the same. 
This means that the clean valve is not supported. 


D5.3.1.1 Pneumatic controller (3-valve), features 


Placement? 
head 


oH 7 


Damper | 


Figure 21 Pneumatic controller (3-valve), features 


No. Description 
Air supply, 5-6 bar. 


= 


Outgoing vacuum / compressed air to toolbit. 
Damper 


Vacuum valve 
Blower valve 


Clean valve 


Vacuum sensor 


2 
3 
4 
5 
6 
7 
8 


Connections, see D5.3.2.Placement head DV controller, features 
Signals, see D5.3.3.Placement head DV controller, signals on X1, X2 


Figure 22 Pneumatic controller (3-valve), interfaces 
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D5.3.1.2 Pneumatic controller (2-valve), features 


Placement 
head 


Pressure sensor 


Figure 23. Pneumatic controller (2-valve), features 


Description 
Air supply, 5-6 bar. 


Outgoing vacuum / compressed air to toolbit. 


Damper 


Vacuum valve 


Blow-off valve 


Vacuum sensor 


Connections, see D5.3.2.Placement head DV controller, features 
Signals, see D5.3.3.Placement head DV controller, signals on X1, X2 


Figure 24 Pneumatic controller (2-valve), interfaces 
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D5.3.2 Placement head DV controller, features 


HD2-1 HD2-2 
HD4-1 HD4-2 


H8,H7,H6..H1 X40 X41 X2 


Figure 25 Placement head DV controller, features 


Function Colour Meaning 

No power / FPGA not configured 
24V NOK 

24V OK 


Axis 0 status Axis0O disabled 
HDx-1 head 
Z-direction 


Axis0 fatal error 


Axis0 initializing 
Green AxisO enabled 
Green blinking (together with other axis leds) Bootloader 


Axis 1 status Axis1 disabled 
HDx-1 head 
RZ-direction 


Axis‘ fatal error 

Axis1 initializing 

Axis1 enabled 

Green blinking (together with other axis leds) Bootloader 


Axis 2 status Axis2 disabled 
HDx-2 head 
Z-direction 


Axis2 fatal error 


Axis2 initializing 
Green Axis2 enabled 
Green blinking (together with other axis leds) Bootloader 


Axis 3 status Axis3 disabled 
HDx-2 head 
RZ-direction 


Axis3 fatal error 
Axis3 initializing 
Axis3 enabled 


Green blinking (together with other axis leds) Bootloader 


Node alarm Off No error 

Red Syngnet error 
FPGA Green Network cyclic 
Green blinking Network not cyclic 


Boot status Green Loaded runtime image into FPGA 


Dimmed Loaded boot image into FPGA 
Figure 26 Placement head DV controller, LED signalling 
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Pneumatic controller right 


Power supply 


Placement head DV - Z left 


Placement head DV - RZ left 


Placement head DV - Z right 


Placement head DV - RZ right 


Syngnet input 


Synqnet output 


Auxiliary I/O output, air valve of Z-lift cylinder 


Auxiliary I/O input, EPD of Z-lift 


Figure 27 Placement head DV controller, connections 


D5.3.3 Placement head DV controller, signals 


ls pesenpnen Pins 


Description 


Digital aaa rE T+ 
Digital output valve 


emperature sensor_A 


Digital output valve TF 


Temperature sensor_B 


Digital output valve 2- 
Digital output valve 3+ 


Not connected 


ARTH 


Digital output valve 3- 


Vacuum sensor on pneumatic controller_B 


Reference 
Power supply +24V 


Vacuum sensor on pneumatic controller_A 
Reference 


SQDRIVE! X5 SQDRIVEZ.X5 Supply 


ue power 44V 
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power return 24 
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Placement head DVs 


Motor phase R ) 


Shield 


Motor phase R 10 


Digital switch input 


Motor phase S 11 


RZ motor A- 


Motor phase S 12 


RZ motor At 


Motor phase T 13 


RZ motor B- 


Motor phase T 14 


RZ motor B+ 


Ground 15 


RZ motor I- 


5 C0} SI} O cn} BI co P| SI] 


RZ motor I+ 


Power supply +24V 16 


Output +24V 


“lift (air valve of Z-lift cylinder) 
3 IT 


digital output 0, - 4 
T.X72 SQDRIVE2.X72 Z-lift (EPD of Z-lift) 


Output +24V 


Digital output +24V 


3 
Zq 


Figure 28 Placement head DV controller, signals 
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D5.3.4 Placement head HA controller, features 
This part is mounted in the control supply, see B5.3.1 Control supply, lay-out 
an [= O Te) OO [aaa © 
Figure 29 Placement head HA controller, LED signalling 
ON/OFF SYSTEM STATUS 
Zero fine B encoder 
Zero fine Z encoder 
24V supply < 16V (power failure) 
45V supply > 25V (emergency stop) 
Digital input - B EPD, zero coarse Z 
Digital input - Enable controllers 
Digital output - Select nozzle/grip 
Digital output - Vacuum 
Digital output - Exchange toolbit 
Digital output - Select analogue 
Digital output - PC busy 
Digital output - Emergency head control 
Digital output - Enable ® amplifier 
Figure 30 Placement head HA controller - LED status 
IDENT STATUS SYSTEM FUNCTION 
Connector ® drive, zero EPD Z, ® encoder error 
Connector Z encoder 
Connector Digital and analog I/O 
Connector Z motor 
Connector LEDs, Filter print 
Connector Power input 
Connector Bitbus communication 
Connector Cabinet ground 
Test point Battery + 
Test point Battery - 
Jumper Enable write EPROM (must be set) 
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SYSTEM FUNCTION 


X51 Test point Amplified vacuum reference/Hall sensor value 
X60 Test point Monitor out 
X61 Test point Monitor ground 

Ft Fuse 45V/4A 

F2 Fuse 24V/2A 


Figure 31 Placement head HA controller, connections 


D5.3.5 Manifold board for placement head HA 


Figure 32. Manifold board 


NOTE: Do not mix up connector X4 and X5. 
A wrong connection will damage the Z encoder on the placement head HA. 
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D5.4 Pick and place, diagrams 
D5.4.1 Placement heads HA-DV, air and vacuum supply 


Complete diagram, see B5.4.5 Air and vacuum, diagram 
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Figure 33 Placement heads, air and vacuum supply 
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D5.4.2 Placement head HA, diagrams 
D5.4.2.1 Manifold board, pneumatic diagram 
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Figure 34 Manifold board, pneumatic diagram 


D5-00005.fm 


Service Manual 


4022 593 50293 
AX-201 


08.03 


D.31 


PICK AND PLACE Assembléon 
Chapter D5 — 


D5.4.2.2 Placement head HA, controller X1, interconnection diagram 
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Figure 35 Placement head HA, controller X1, interconnection diagram 
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D5.4.2.3 Placement head HA, RZ encoder, interconnection diagram 
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D5.4.2.4 Placement head HA, controller X3, interconnection diagram 
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Figure 37 Placement head HA, controller X3, interconnection diagram 
D5.4.2.5 Placement head HA, Z-motor interconnection diagram 
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Figure 38 Placement head HA, Z-motor interconnection diagram 
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D5.4.2.6 Placement head HA, Z-encoder interconnection diagram 
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Figure 39 Placement head HA, Z-encoder interconnection diagram 
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Figure 40 Placement head DV, diagram 
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1. Measure friction of the RZ drive, 1 


2. Measure tension of the RZ drive, 2 


3. Finalize 


D.38 


D6.1 Placement head HA, measuring friction of the RZ movement 


Estimated time te complete [min.]: 15 
Required special tools.......... Torque meter 0-5 Nm 
Required part(s) ............. - 


e Disconnect the RZ motor connection X1 at the 
interconnection board; 

e Remove the drive belt; 

e Hold the torque meter (5 N) against the edge of 
a tooth on the force control unit drive gear and 
measure the friction of the RZ drive (0.8 N). 

e If not OK, see D7.9 Placement head HA, 
checking, cleaning and lubricating 


e Install the belt and repeat measurement on the 
belt (2 N). 


e Re-connect the RZ motor connection X1 at 
interconnection board. 
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D6.2 Placement head HA, measuring friction of the Z movement 


Estimated time te complete [min.]: 5 


Required special tools.......... Torque meter 0-20 Nm 


Required part(s) ............. 


Measure friction 


e Disconnect the Z motor connection X7 at the 
manifold board. 
Remove the top screws of the tension springs. 
Hold the torque meter (20 N) against the top and 
bottom of the RZ bearing housing and measure the 
friction of the Z movement as follows: 
UPmovement(-DOWNmovement) 
2 

Press the modified screwdriver into the top of the 
right spring and move the spring to its working 
position. 
Secure the spring using the top screw. 
Use the threaded end to bring the left spring into its 
working position, press the modified screwdriver into 
the spring to keep it in position. 
Remove the threaded end and secure the spring using 
the top screw. 
Re-connect the Z motor connection X7 at the 
manifold board. 
e If not OK, see D7.9 Placement head HA, checking, 

cleaning and lubricating 


Zfriction= 
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D6.3 Placement head HA, checking vacuum level 
Estimated time te complete [min.]: 
Required special tools.......... 
Required part(s) ............. 
1. 


e Using the pressure tube release tool, disconnect the vacuum tube from 
the manifold to the placement head HA 

e Connect the pressure meter to the vacuum channel from the manifold; 

e Switch on vacuum and pneumatics and open vacuum valve; 

e Measure vacuum on pressure meter (- 0.85 bar + 0.1 bar); 

e Connect the air flow meter between the vacuum channel and the 
vacuum tube to the placement head HA; 

e Switch on vacuum and pneumatics and open vacuum valve; 

e At the bottom of the placement head HA, close the vacuum channel 
(with the end of a finger) and read the vacuum leakage (M1); 

e Close the vacuum valve and measure the vacuum leakage (M2); 

e Calculate the difference between M1 and M2, this should be less than 
0.1; 

e Using the pressure tube release tool disconnect the flow meter and re- 
connect system. 
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D6.4 Placement head HA, checking compressed and blower air 


Estimated time te complete [min.]: 
Required special tools.......... 


Required part(s) 


1. Checking compressed and blower air 


e Measure the compressed and blower air using 
the same principle as the vacuum level. 
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CHAPTER D7 Maintenance instructions 


D.42 


NOTE: 


Operation, adjustment, maintenance and repair of this machine shall be 
carried out by qualified and trained personnel only. 


This chapter contains detailed (corrective and preventive) maintenance 
instructions. 

The preventive maintenance intervals are defined in A7.3 Preventive maintenance 
schedule . 

For Material Safety Data Sheets, see A2.12 Material safety data sheets (MSDS) 
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D7.1 Toolbit exchange unit, cleaning 


Estimated time te complete [min.]: 2 


Required special tools.......... Vacuum cleaner, fibre free tissues 
Required part(s) 


1. Prerequisites 


e Clean the toolbit exchange unit from the back 
of the machine. 


2. Cleaning the toolbit exchange unit 


e Remove components, rubbish and dust with a 


vacuum cleaner. 
e Clean the toolbit exchange unit with a fibre 
free tissue. 
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1. Prerequisites 


2. Cleaning the reject module 


D.44 


D7.2 Component reject module, cleaning 


Estimated time te complete [min.]: 2 


Required special tools.......... Vacuum cleaner, fibre free tissues 
Required part(s) ............. 


e Clean the toolbit exchange unit from the back 
of the machine. 


e Remove components, rubbish and dust with a 
vacuum cleaner. 


e Clean the reject module with a fibre free tissue. 
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D7.3 Nozzles interface, checking cleaning 


Estimated time te complete [min.]: 10 
Required special tools.......... Ethanol, petroleum jelly 
Required part(s) ............. - 


1. Prerequisites 
e Remove toolbits fro placement heads. 
2. Cleaning and checking HA nozzle interface 


e Clean with ethanol. 
e Grease the two O-rings with petroleum jelly. 


3. Cleaning and checking DV nozzle interface 


e Clean with ethanol. 
e Grease the O-rings with petroleum jelly. 
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D7.4 Placement head DV, cleaning the air channel 


Estimated time te complete [min.]: 15 
Required special tools.......... Set nozzle punches, see A8.6.4 

Placement head cleaning tool, see A8.6.4. 
Required part(s) ............. - 


1. Prerequisites 
e Remove the toolbit from the placement head. 
2. Clean the placement head F oo i 


e Use the punch (1) to loosen contamination in Q 
the vacuum channel via the toolbit holder. (@ 

e Move the white part of the placement head 
cleaner (2) over the outer pneumatic connection 
of the placement head. 

e Completely squeeze the air gun lever several 
times to give air pulses of 3 - 5 seconds. 

e Repeat the procedure if required. 
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D7.5 Placement head HA, replacing the dust catch filter in flip 
chip nozzle 
Estimated time te complete [min.]: 3 per nozzle 


Required special tools.......... - 
Required part(s) ............. - 


1. Replacement 


e Pull the nozzle tip from the nozzle (Axle FC 
nozzle). 
Note: Be very careful when pulling the nozzle tip 
from the nozzle. The edges of the nozzle tip 
break very easily! 
Flip the polluted filter on its side by slightly 
pushing against the filter with a pair of 
tweezers. When the filter is on its side it can 
easily be removed with the tweezers. Nozzle tip Axle FC nozzle 
Carefully pick up the new dust catch filter with 
tweezers and place it on top of the nozzle tip. 
Make sure the filter does not bend. 
The filter can now be pushed into the nozzle 
tip. Push the filter in as far as possible. This can easily be done with a 
3 allen key. The top of the allen key must be plane, it may not have 
any sharp edges or burrs otherwise it will damage the filter. 
Check if the filter is placed correctly by keeping the nozzle tip upside 
down. The filter may not fall out or move. 
When the new filter is placed in the right position the nozzle tip can 
be replaced on the axle. When using a new nozzle tip make sure that 
the o-ring is placed on the nozzle tip. The nozzle tip can be placed on 
the axle in only one way. The point of the nozzle (1) needs to be slid 
in the notch (2) of the axle. 
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D7.6 Placement head HA, replacing the dust catch filter in 


nozzle 


Estimated time te complete [min.]: 5 per nozzle 
Required special tools.......... Ethanol 
Filter replacement tool 


A8.5.3 Maintenance kit (PA 2440/00) 
Required part(s) ............. A8.4.9 Toolbits and gripper for placement head 


HA 


1. Replacement 


Remove the inner nozzle (1). 

Take out the rubber sealing (2). 

e Remove the old dust catch filter (3) with a 
screw driver. 

e Clean the nozzle parts with ethanol. 

e Place a new dust catch filter (4) with the 

replacement tool (5). 

Place the rubber sealing (2). The holes in the 

outer nozzle must not be blocked. 

e Mount the inner nozzle (1), take care for the 

air duct. 
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Placement head HA, replacing the carbon brushes from Z 
and RZ motor 


Estimated time te complete [min.]: 10 
Required special tools.......... Vacuum cleaner 
Required part(s) ............. Brushes, A8.4.8 Placement head HA, spares 


This procedure is meant for preventive maintenance. 


1. Prerequisites 


e Remove the trolleys. 
e Power down the machine. 


2. Replace the carbon brushes 
e Remove the old brush with a screw driver. 
e Clean area with vacuum cleaner. 


e Push in the new carbon brush. 
Note: Take care for the spring. 
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D7.8 Placement head DV and Z-lift, checking, cleaning and 
lubricating 
Estimated time te complete [min.]: 60 


Required special tools.......... Lubrication tool with bended needles 
see A8.5.3 Maintenance kit (PA 2440/00) 


Required part(s) ............. = 


IRRITATING SUBSTANCE 
ACAUTION Direct contact may cause irritation of the skin. 


Avoid direct contact. Use Personal Protection Equipment. 


1. Prerequisites 


2. Placement head lubrication tools, grease 


D.50 


e Remove the placement heads DV, see D8.2 Placement head DV, head 


replacement . 


e Identify placement heads to be lubricated. Ey 


Lubrication needed NO lubrication needed 


ID sticker (1) placed on top _| ID sticker (2) placed on the 
of the RZ-unit side of the RZ-unit 


ID: 4022-591-054x (x = 0-5) / ID: 4022-591-0546 


* Lubrication-tool (3). 
* Needle guidance (4) for lubricating the 
placement head. 


* Syringe (5). 
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3. Loading the lubrication tool 


e Remove the needle from the syringe. 
e Fill the lubrication tool container for 3/4 with 
grease (6). 
Note: Make sure no air bubbles are formed 
e Put the plunger through the flange screw (7) 
and put the plunger in the container. 


e Put the nylon ring (8) in-between the tool and 
the container. 


e Install the container into the dispenser. 


e Install the needle (10) and plunger arm (9). 


4. Place the needle guidance 


e Store all toolbits. 
Note: Lubrication of the placement heads can be 
performed with the machine powered up. 
e Place the needle guidance (11) onto the 
placement head. 


5. Insert lubrication tool 


e Insert the lubrication tool through the 
guidance into the placement head until the 
needle is inside the linear guide (12). 

e Rotate the lubrication tool a little to find the 
lubrication entry point inside the placement 
head. 

Note: If the needle does not go all the way until the 
guidance, the needle is bent and must be 
replaced! 

Do not move the guidance in Z-direction when 

the needle is inserted, this will bend the 

needle. 
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6. Lubricate the placement head 


e Press the button once (13) to lubricate the 
placement head. 

Do not move the guidance in Z-direction when 

the needle is inserted, this will bend the 

needle. 


7. Finalize 


e Remove lubricating tool. 
e Remove needle guidance. 
e Mount toolbits. 


8. Lubricate both Z-lifts 


e Replace the needle with the bended one. 

e Bleed the needle by pressing the button. 

e Bring the Z-lift downwards with the spacer 
(14). 

e Press the button once. (8 lubricating points on 
each Z-lift.) 


9. Finalize 


D.52 


e Install the placement heads DV, see D8.2 
Placement head DV, head replacement . 
e Remove the spacer (14). 
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D7.9 Placement head HA, checking, cleaning and lubricating 


Estimated time te complete [min.]: 20 
Required special tools.......... Ethanol 
Required part(s) ............. Grease, A8.5.3 Maintenance kit (PA 2440/00) 


1. Prerequisites 


e Remove the two rear trolleys. 
e Power down the machine. 


2. Z motor rack and gear 


e Remove the cover (1). 

e Clean the Z motor rack (2) and gear using fibre 
free tissue moistened with ethanol; 

e Lightly lubricate the Z motor rack (2) and gear 
with Anti-score EP Lube; 

e Check the friction of the Z movement, 
see D6.2 Placement head HA, measuring friction 
of the Z movement 


3. Z Motor Rack Tensioner 


e Clean the Z motor rack tensioner (3) using fibre 
free tissue moistened with Ethanol; 

e Lightly lubricate tensioner with Anti-score EP 
Lube. 


4. Linear guide rail 


e Clean the linear guide rail (4) using fibre free 
tissue moistened with Ethanol; 

e Lightly lubricate the linear guide rail with 
Isoflex Topas NCA52. 


5. RZ belt 


e Measure the friction, see D6.1 Placement head 
HA, measuring friction of the RZ movement 

e Check the RZ belt (5) for wear, replacement , 
see D8.8 Placement head HA, RZ belt 
replacement . 
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D8.1 Placement heads, repair policy 
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D8.2 Placement head DV, head replacement 
Estimated time te complete [min.]: 30 
Required special tools.......... - 
Required part(s) ............. A8.4.10 Placement head DV, spares 


1. Prerequisites 


e Power down the machine. 
e Disconnect the four flat cables (1). 
e Disconnect the two air hoses (2). 


e Remove the four screws (3) and put the bracket 
aside. 


2. Remove placement head DV 
Note: Hold the placement head while removing the 
last bolt. 
e Remove the six bolts (4). 
e Pull the placement head from the dowel pins. 


3. Transfer placement head 


e Remove both brackets (6). 

e Remove the six bolts (5) of the placement head 
concerned. 

e Pull the placement head from the dowel pins. 

e Transfer transport strap (7) from new to old 
placement head DV. 


4. Finalize 


e Assembly in reverse order. 


e Tightening torque placement head bolts (5) 1.3 
Nm, mounting bolts (4) 3.5 Nm. 


e A6.1.1 Exchange calibration procedure 
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1. Prerequisites 


2. 


3. Transfer support 


4. Finalize 


D.56 


D8.3 Placement head DV controller, replacement 


Estimated time te complete [min.]: 20 
Required special tools.......... - 


Required part(s) ............. A8.4.10 Placement head DV, spares 


e Power down the machine. 
e Remove the cover. 


Remove placement head DV controller 


Disconnect the flat cables to get access. 

e Remove connector X60, X61 and X5 on the left 

side. 

Remove the connectors X71 and X72 from the 

right side. 

e Remove the BA camera cable. 

e Remove the screws (1) of the controller at both 
sides. 

e Slide out the placement head controller board. 


e Transfer the support to the new controller. 


e Installation in reverse order. 
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D8.4 Z-lift, replacement 
Estimated time te complete [min.]:  - 
Required special tools.......... Z-tool, 
see A8.5.3 Maintenance kit (PA 2440/00) 
Required part(s) ............. A8.4.10 Placement head DV, spares 


1. Prerequisites 


e Remove the placement heads DV, see D8.2 Placement head DV, head replacement 
e Remove bracket on which the pneumatic controllers are mounted, see 
D8.6 Pneumatic controller, replacement 


2. Remove Z-lift 


5 Wy 
e Release the sensor (1). A 


e Remove the six bolts (2) and take the Z-lift off. je niin : 


e Disconnect the air hoses (3), and take out the Ul 


sensor (1) while removing the Z-lift. = 
& 
3. Install Z-lift le zs EY S48 és 
e Install in reverse order. -_ = 
e Mount the placement heads, see D8.2 é | S = » 
Placement head DV, head replacement . Fa 
e® 
a 6? 2 
———_i i 
cs) ‘3) 
0 0 
4 


4. Adjust Z-lift 


e Send the placement head downwards using the 
graphical user interface: 

* Operate the Z-slide in safety mode via: 
Hardware maintenance and service/dual 
vision heads/ pneumatics. 

e Place the tool (4) on the cut away of the CV 
camera (5) to check and adjust the distance: Kies 

* Loosen the bolt (6) and turn the 
adjustment screw (7). 
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D8.5 Z-lift sensor, replacement 


Estimated time te complete [min.]:  - 
Required special tools.......... - 
Required part(s) 


1. Prerequisites 


e Power down the machine. 
e Remove the cover. 


2. Make Z-lift sensor accessible 


e Disconnect the four flat cables (1). 

e Disconnect the two air hoses (2). 

e Remove the four screws (3) and put the bracket 
aside. 


3. Remove sensor from Z-lift 


e Release sensor (4) and take it out via the 
slotted hole. 
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4. Remove sensor 


e Remove connector from corresponding sensor 
(A or B, see step 1). 
e Take sensor with wiring out. 


5. Install new sensor 


e Installation in reverse order. 
e If the new sensor has burrs, the sensor can be 
filed at the back. 
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D8.6 Pneumatic controller, replacement 


Estimated time te complete [min.]: 20 
Required special tools.......... - 
Required part(s) ............. A8.4.10 Placement head DV, spares 


ESD SENSITIVE ELECTRONICS 
AACAUTION Electro Static Discharge may cause damage to electronics. 


Work in an ESD safe environment or use ESD preventive measures. 


1. Prerequisites 


Note: Power down of the machine is not necessary 
during the exchange procedure. 
e Shut down the air supply by closing the main 
valve. 
e Remove the protection cover. 


2. Remove connectors 


e Disconnect the 12 flat cables (1). 

e Disconnect the four flat cables (2) (two on the 
left side and two on the right side) 

e Remove the two bolts (3) and put bracket with 
Wiring aside. 

e Remove bolts (4) of the console. 


3. Exchange pneumatic controller 


e Take out the bracket with the pneumatic 
controllers and put it in the slot (5). 

e Remove the bolt (6) and take the concerning 
pneumatic controller (7) out. 

e Check if the rubber rings on both nipples are in 
place and undamaged. 


4. Finalize 


e Assembly in reverse order. 
e Avoid bending of the air hoses. 
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4. 


5. Assemble board and valve housing 


Note: Incorrect mounting can damage the pins; 


Chapter D8 


D8.6.1 Pneumatic controller, valve, silencer or board replacement 


Estimated time te complete [min.]: 5 
Required special tools.......... - 
Required part(s) ............. A8.4.10 Placement head DV, spares 


Prerequisites 


e Remove the pneumatic controller, see D8.6 Pneumatic controller, 
replacement 


Replace silencer 


e Clean area around silencer. 
e Replace silencer (8). 


Separate board from valve housing 


e Remove the mounting bolts (1), and separate 
the board (2) with the sensor housing (3) 
carefully from the venturi (6) and valves (4). 

e Be careful not to lose the O-ring (5). 


Replace circuit board and/or valve 


—S 


e To remove the valve (4), loosen the two screws 
that attach it to the venturi (6). 


e Always use the new rubber seal (7) that comes 
with the new valve. 


e Assemble the pneumatic controller carefully. 


make sure all pins are in their sockets. 
The pins on the valve housing bend easily; 
use tweezers to guide the pins into their sockets. 


6. Finalize 


e Install the pneumatic controller, see D8.6 Pneumatic controller, 
replacement . 
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D8.7 Placement head HA, replacement 


Estimated time te complete [min.]: 15 
Required special tools.......... Calibarion nozzle 
Required part(s) ............. A8.4.8 Placement head HA, spares 


1. Prerequisites 
e Power down the machine. 
2. Dismantling 


e Remove cover of manifolds. 

e Disconnect the vacuum and pneumatic 
connections. 

e Disconnect the electrical connectors. 

e Support the placement head, remove the screws 
and note positions of screws (top screws are 
longer than bottom screws). 


Note: Placement heads HA are supplied with a new 
type RZ encoder. With this new encoder the 
interpolator board (A) is not necessary any 
more. 

The new type placement head can not be 
connected directly to the manifold (see step 
4). In every packaging an extra cable is added 
to connect the placement head. 


3. Placement head with new type RZ encoder 


CABLE INTERFACE.X2 


e Remove the cable from connector X2 from the 
manifold. 

e Connect the cable between X2 from the 
manifold and X2 from the cable interface. 

e Connect the cable with tie wraps to the frame. 

e Install the new placement head. 

e Install all connectors to the manifold board 
except the connector X3. 

e Connect connector X3 from the placement head 
to the cable. 


4. Placement head with old type RZ encoder 


e Check if the interpolator board (A) is available 
(This board is necessary for old encoders!) 

e Remove the cable and connect the cable 
interface direct to the X2 connector from the 
manifold. 

e Store the cable for later purpose. 


D> 
IN MANIFOLD.X2 —~ BFA ; 
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5. Assembly 


e Hand-tighten all four screws (top screws PUSH HERE 
M4x20, bottom screws M4x12). 

e Do not forget the washers. 

e Torque tighten screws to 3.5 Nm in the given 
sequence and push the placement head in the 
direction as displayed in picture. 


TIGHTENING 
SEQUENCE 


6. Secure cabling of placement head 
Picture shows cabling of placement head with 
new type RZ encoder: 

e Secure the cabling according picture. 


e Connect the tie-wraps to the underlying tie- 
wraps to bring down the cabling. 


7. Finalize 


e Place the calibration nozzle. 


e Calibrate the placement head HA. see A6.1.1 
Exchange calibration procedure 
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D8.8 Placement head HA, RZ belt replacement 


Estimated time te complete [min.]:  - 
Required special tools.......... Feeler gauges 
Required part(s) ............. Belt, A8.4.8 Placement head HA, spares 


1. Dismantling 
e Loosen the three screws and remove the blue 
plate (1). 
2. Replace the RZ belt 
e Turn the force control unit (3) and push the RZ 
belt in an upwards direction (2) at the same 
time. 
e Move the placement head in its lowest position 
and remove the RZ belt. 


3. Finalize 


e Assembly is in the reverse order of removal. 1 
e Check the belt tension, 

see D6.1 Placement head HA, measuring 

friction of the RZ movement @ 
e The blue plate (1) must be installed with a play 


of 0.5 + 0.3 mm between blue plate (1) and 
force control unit (3). 
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D8.9 Placement head HA controller, replacement 


Estimated time te complete [min.]: 


Required special tools.......... Calibration nozzle 
Required part(s) ............. A8.4.8 Placement head HA, spares 
Prerequisites 
e Switch off factory power supplies and disconnect factory power 
connector. 
Dismantling 


e Identify and disconnect the cables X1 up to X8. Gi] 
Assembly 


e Set Jumper X44 before installing the new 
controller. 


e Re-connect the cables X1 up to X8. 
e Switch on the machine. 


Calibrating 

e Place the calibration nozzle. 

e Calibrate the placement head HA. see A6.1.1 a) | 
Exchange calibration procedure ad oe 


e Back-up the system data onto a USB stick. 
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D8.10 Manifold board, replacement 


Estimated time te complete [min.]: 


Required special tools........ 


Required part(s) 


Calibration nozzle 
A8.4.8 Placement head HA, spares 


1. Prerequisites 
e Switch off factory vacuum and pneumatic 
system supply and vent system 
2. Dismantling 
e Identify and disconnect vacuum and pressure 
connections P, B, V, Pi, P2 and VB; 
e Identify and disconnect electrical connections 
X1 to X8 and X19. 
Note: If X3 was connected, transfer the interpolator 
board (A) to the new manifold board, see also 
D8.7 Placement head HA, replacement 


3. Adapt hose length 
e Adapt the hose length according picture. 


4. Assembly 


e Assembly is in the reverse order of removal, 
e Place the calibration nozzle. 


e Calibrate the placement head HA. see A6.1.1 Exchange calibration 


procedure 


WARNING: Do not mix up the connectors X4 and X5! 
Note: Check if the hoses are not bent under the board. 
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D8.10.1 Manifold board, pressure sensor 26PC and reference sensor 


replacement 
Estimated time te complete [min.]: 
Required special tools.......... Calibration nozzle 
Required part(s) ............. A8.4.8 Placement head HA, spares 
Prerequisites 
e Switch off factory vacuum and pneumatic system supply and vent 
system. 
Dismantling 


e Remove two screws and securing plate; 

e Identify electrical orientation of the sensors 
and remove the sensors from the manifold (the 
right sensor is the reference sensor and the left 
sensor is the pressure sensor). 


Assembly 

e Assembly is in the reverse order of removal 
however: 

e Note electrical orientation of sensor and use a 
new o-ring; 

Calibrating 


e Place the calibration nozzle. 

e Calibrate the placement head HA. see A6.1.1 
Exchange calibration procedure 

e Back-up the system data onto an USB stick. 

e Enable X44. 
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CHAPTER E1 Introduction 


E1.1 General 


The trolley is a cart that forms the interface between the feeders and the base. 
Feeders are placed on the trolleys and the trolleys are mounted on the base. 


This part of the manual also covers the trolley lift cover, because it uses the same 
interface on the base. 


E1.2 Survey 


4022 593 51233 
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Figure 1 Feeder trolley and safety cover 


Content of this part: 


1. A-series feeder trolley (including optional tape cutter) 

2. A-series feeder bank 

3. Upgraded FCM feeder trolley / FCM feeder trolley for the AX-3/5 and 301/501 
4. Trolley lift cover. 
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CHAPTER E2 Safety and ergonomics 
The trolleys (and trolley lift cover) are part of the whole machine. 
Safety and ergonomics is only described for the machine as a whole. 


e AX-201, see CHAPTER A2 Safety 
e AX-301/501/3/5, see CHAPTER A2 Safety . 
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CHAPTER E3 Specifications 


E3.1 A-series feeder trolley, identification 


The trolley identification plates are located inside the trolley. 


im 


Cal 
fad 


Figure 2 _—_ Identification plates on the A-series feeder trolley 


Format 
Technical identification — | 12 digit number, last digit marked at bottom of sticker. 


Commercial identification | 6 digit PA-number: 2632/00 (with first version tape cutter, see E3.3) 
Project number 9466-920-10631 (without tape cutter) 

6 digit PA-number: 2632/05 (without tape cutter) 

6 digit PA-number: 2632/06 (without tape cutter) 

6 digit PA-number: 2632/15 (with 2nd version tape cutter, see E3.3) 
6 digit PA-number: 2632/16 (with 2nd version tape cutter, see E3.3) 
6 digit DC-number. 


Service identification 5 digit M-number. 


Figure 3 _— Identification plates on trolley 
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E3.2 A-series feeder trolley, air upgrade identification 


The A-series trolley upgrade air identification plates are located inside the trolley. 


1112|31415161718191 


Figure 4 — Identification plates on A-series trolley air upgrade 


Description Format 
Technical identification 12 digit number, last digit marked at bottom of sticker. 
Commercial identification 6 digit PA-number: 2632/10 

6 digit PA-number: 2632/11 

6 digit DC-number. 


E3.3 A-series feeder trolley, tape cutter identification 


Tape cutters exist in two different technical versions. 


The tape cutter identification plates are located inside the trolley. 


4022-516-1330x 


Figure 5 Tape cutters, overview 


a) Tape cutter as part of the A-series feeder trolley PA 2632/15, or as upgrade 
PA 2632/20. 


b) Tape cutter as part of the A-series feeder trolley PA 2632/00. 
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E3.4 FCM trolley for AX-3/5 and AX-301/501, identification 


The trolley identification plates are located inside the trolley. 


Description Format 
Technical identification 12 digit number, last digit marked at bottom of sticker. 


Commercial identification 6 digit PA-number: 2631/10 
6 digit DC-number. 


Service identification 5 digit M-number. 


Figure 7 _— ‘Identification plates on trolley 
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E3.5 Upgraded FCM feeder trolley for AX-3/5 and AX-301/501, 
identification 


The trolley identification plates are located inside the trolley. 


Figure 8 Identification plates on the upgraded FCM feeder trolley 


Technical identification 12 digit number, last digit marked at bottom of sticker. 


Commercial identification 6 digit PA-number: 2631/00 
6 digit DC-number. 


Service identification 5 digit M-number. 
Commercial identification AX FCM-II trolley upgrade (PA 2631/50) 


Figure 9 — Identification plates on trolley 
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E3.5.1 A-series feeder bank, identification 


The feeder bank identification plates are located inside the feeder bank. 


od 


eo 


Figure 10 Feeder bank 


Description Format 
Technical identification 12 digit number, last digit marked at bottom of sticker. 


Commercial identification 6 digit PA-number: 2636/00 
6 digit PA-number: 2636/01 
6 digit DC-number. 


Service identification 5 digit M-number. 


Figure 11 Identification plates on feeder bank 
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CHAPTER E4 Functional description 


E.12 


E4.1 A-series feeder trolley 


The trolley is a cart that is designed to realise a quick change over to another feeder 
set-up. 


Figure 12 Functional units on trolley 


1. Base interface, see E4.1.1 

2. Feeder interface, see E4.1.2 

3. Human interface, see E4.1.4 

4. Electronics, see E4.1.5 

5. SVS-Pro, see E4.1.6. 

6. Tape cutter (optional), see E4.1.8 
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E4.1.1 Base interface 
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Figure 13 _—_ Base interface 


The base interface on the trolley enables that the trolley is lifted by the trolley lift 
and it guarantees that the trolley is mechanically correctly positioned on the base. 


When the trolley lift is in the upper position, power (24 VDC), air pressure (5.9 bar) 
and communication signals are passed from the base to the trolley using the base 
interface. 
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E4.1.2 Feeder interface 


The feeder interface on the trolley supplies: 


E4.1.3 


Assembleon 


e A stable mechanical interface. Part of the mechanical interface is the 
topguide that enables easy feeder placement. 


e Power to the feeders (12 VDC). 


e Compressed air to the feeders (5.9 bar), this is only applicable if the A-series 
trolley upgrade air has been installed. 


e Communication signals to the feeders. 
e Support for feeders with shiftable topguides. 


e 27 feeder slots on each trolley. 


A wide range of feeders can be mounted on the trolley. On the trolley the following 
combinations of feeder types can be mounted: 


Feeder 


AX-301/501 


Compact 
placement robot 


Standard 
placement robot 


Twin bulk feeder (TBF) 


5 (10 components) 


13 (26 components) 


Twin tape feeder (TTF) 


6 (11 components) 


13 (26 components) 


24 (48 components) 


ITF2-8mm (ITF08) 


5 


ITF12SV 
ITF2-12mm (ITF12 


ITF2-16mm (ITF16 


ITF2-24mm (ITF24 


ITF2-44mm (ITF44 


( 

( 

( 
ITF2-32mm (ITF32 

( 

( 


ITF2-56mm (ITF56 


X 1 (per trolley)** 
x 2 (per trolley)** 


> WW] P| MP] LC] HS] HI] ON 


**Due to the asymmetric layout of the feeder trolley, there can be a difference in 
the maximum amount of components numbers between a two compact placement 
robots next to each other or two standard placement robots next to each other 

within the same trolley. 


Figure 14 


Markers 


Maximum number of feeders on A-series feeder trolley 


The pick and place module measures the markers to determine the exact position of 
the feeder slots on the trolley. 
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E4.1.4 Human interface 


Figure 15 Human interface of the A-series feeder trolley 


1. HandleUsed to manoeuvre the trolley against the trolley lift on the base. 
2. Foot switchesUsed to activate the trolley lift. 
3. IndicatorsDisplay status of trolley. 


E4.1.5 Electronics 


When the trolley lift is in the upper position the base interface board on the trolley 
lift makes contact with the trolley interface board on the trolley. The trolley 
connecting board feeds the 24 VDC (supplied by the base) to the power converter. 
The power converter converts the 24 V to 12 VDC. This voltage is fed via the trolley 
connecting board to the feeder interface board. 


E4.1.6 SVS-Pro support 


The A-series trolley supports SVS-Pro, for more information see the SVS-Pro option 
manual. 


E4.1.7 Height adjustment 


The A-series feeder trolley supports two height ranges: 


e SMEMA (Surface Mount Equipment Manufacturers Association) (952.5 mm + 
12.7 mm). 
e JIS (Japanese Industrial Standard) (900 + 15 mm). 


The height adjustment procedure can be found in E6.1. 
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E4.1.8 Tape cutter 


4022-516-1330x 4022-512-5527x 


Figure 16 Tape cutter, cross-section 


The feeder trolley is or can be equipped with a tape cutter to minimize manual tape 
waste removal and improve ergonomics for the operator. 


The tape cutter is designed to cut carrier tape (top foil has to be cut manually). 
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E4.2 FCM trolley, upgraded FCM trolley for AX-3/5, AX-301/501 


The trolley is a cart that is designed to realise a quick change over to another feeder 
set-up. 


NOTE: The ‘upgraded FCM trolley’ and the ‘upgraded FCM trolley for AX’ are 
technically the same. 


am | 6 
iD i | : = ® © 
Ll b = 


Figure 17 Functional units on trolley 


. Base interface. 

. Feeder interface. 
. Handles. 

. Electronics. 


BR wWDrY RP 


E4.2.1 Base interface 


The base interface on the trolley enables that the trolley is lifted by the trolley lift 
and it guarantees that the trolley is mechanically correctly positioned on the base. 
On a AX-301 three trolleys can be mounted, and five trolleys on an AX-501, so every 
trolley covers four robot-slots on a base. 


When the trolley lift is in the upper position power (24 VDC) and air pressure (5.9 
bar) is passed from the base to the trolley using the base interface. 


E4.2.2 Feeder interface 


The feeder interface on the trolley supplies: 


@ A stable mechanical interface. 
M@ Power to the feeders (12 VDC). 
M@ Compressed air to the feeders (5.9 bar). 
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A wide range of feeders can be mounted on the trolley. 
For every robot-slot on a base 11 feeder positions exist. 


On these 11 feeder positions the following combinations of feeder types can be 
mounted. 


Feeder type 


8mm tape 
(including 
twin tape) 
or twin bulk 
12 mm tape 
16 mm tape 
24 mm tape 
32 mm tape 
44 mm tape 
56 mm tape 
restrictions 


Figure 18 Feeder types 


1. In this feeder combination only the following sequence is possible: the 8 mm 
tape feeder or twin bulk feeder should be mounted on the most left position. 


2. In this feeder combination only the following sequence is possible: the 32 mm 
tape feeder should be mounted on the most left position. 


Handles 


The trolley is provided with two extensible handles, by which the trolley can be 
manoeuvred against the trolley lift on the base. 


In the handles 2 sets of up/down switches are mounted. When both switches are 
pushed at the same time, the trolley lift is activated. 
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E4.2.4 Electronics 


In the upper position of the trolley lift the base interface board on the trolley lift 
makes contact with the trolley interface board on the trolley. The trolley 
connecting board feeds the 24 VDC (supplied by the base) to the power converter. 
The power converter converts the 24 V to 12 VDC. This voltage is fed via the trolley 
connecting board to the 4 feeder interface boards. 


E4.3 Trolley lift cover 


AX-3/5/301/501 AX-201/AQ 


Figure 19 Trolley lift cover 


The trolley lift cover is designed to enable safe operation of the machine when no 
trolley is available for a trolley slot. The switch on the trolley lift cover activates 
the trolley lift thereby closing the safety circuit (see chapter A5). 


AX-201: Mount the marker on position 2. 
AQ: Mount the marker on position 1. 


E4.4 A-series feeder bank 
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Figure 20 Feeder bank 


The feeder bank has the same functions as the A-series feeder trolley, except it has 
no wheels and no handle, see E4.1 A-series feeder trolley . 
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CHAPTER E5 Trouble shooting 


E5.1 Troubleshooting workflow 


The troubleshoot chapter is structured around 3 main questions to help 
troubleshooting the machine: 

1. What must I do when? Make the right decision with help of the diagnosis tree. 
2. How must I do it? Get the right answers with the right procedures. 


3. Where can I find specific information? Get the technical details to be able to 
retrieve the right answer from the procedure. 


NOTE: Using the electronic version of the manual will enable the user to use 
hyperlinks and the ‘back’ button in the browser to navigate quickly through 
the information in separate paragraphs. 


Diagnosis tree Procedure Reference information 


What, when? How? Where to find what? 


(PA 1221/01) 


he | ea? 

ms 

| i 
= 
Hae 


Structure — Procedures Technical details 
(Make decision) (Get answer) (Find connections, LED's, etc.) 


Figure 21 Visual structure of chapter 5 
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E5.2 Diagnosis trees and tables 


E5.2.1 Diagnosis trees, conventions 


Stat Test =) Grows 
Oa end 
oO Conclusion / 


information 


Predefined 
Decision procedure 


Figure 22 Diagnosis trees, conventions 
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E5.2.2 A-series feeder trolley, lifting and lowering diagnosis tree 


* 


roblems with lifting or" 
lowering an A-series 
feeder trolley / 


Failure symptoms: 


Trolley lifting 
or lowering 
problems. 
Trolley lift 
problems. 


Lifting 
problem? 


_@ 


No——-»» Lowering problem 


Lower the 
trolley 


Quick check 
on electrical 
interface 


contamination of 
mechanical interface 


Electrical 
interface OK? 


Yes 


ontaminatio 
on interface? 


Yes 


’ 


Check on 


Remove 


contamination. 


E.22 


? 


Remove 


contamination. 


No 


’ 


Check base- 
trolley 
compatibility. 


Base - trolley Solve 
compatibility No—»__| compatibility 
problem. 


Al 


Figure 23 
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Replace 
damaged 
base 
interface 
board or 
trolley 
interface 
board. 


@) 


Reference: 


1.E5.2.2.1.Feeder trolley, 


lowering electrically, 


E5.2.2.2.Feeder trolley, 
lowering mechanically 


2.E5.2.2.3.Quick check on 


electrical interface 


3.E8.3.5.Trolley interface 


electrical board, 
replacement or 


AX301/501: B8.4.1.6 Flat 


cable on trolley lift, 
replacement 


AX-201: B8.13.0.6 Flat 


cable on trolley lift, 
replacement 


4.E5.2.2.4.Check on contam- 


ination of mechanical 
interface 


5.E5.2.2.5.Check base-trolley 


compatibility 
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@) 


Quick check 
on trolley lift 


Trolley lift OK? 


Yes 


Most likely cause: 
trolley problem 


Check 
contact pen - 
trolley power 
supply cable. 


ontact pen 

trolley power 

supply cable 
OK? 


v 


Check 
contact pen. 


Contact pen 
OK? 


Yes 


' 


Repair 
contact pen - 
trolley power 
supply cable 


__@ 


Most likely cause: 
trolley lift problem 


Check 
switches 


Replace 
switch 


Replace 
contact pen. 


1) 


Figure 24 
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Troubleshoot 
trolley lift 


Defective trolley 
power supply. 


Replace 
trolley power 
supply. 


FEEDER TROLLEY 
E5 


1.E5.2.2.6.Quick check on 
trolley lift. 

2.AX-201: B5.2.3 Trolley lift, 
diagnosis tree 
AX-301/501/3/5: B5.2.3 
Trolley lift 4022-510- 
8300X, diagnosis tree 

3.E5.2.2.7.Check contact 
pen - trolley power supply 
cable 

4.E5.2.2.9.Check switches 

5.E5.2.2.8.Check contact 
pen 

6.E8.3.12.Trolley foot 
switch, replacement 

7.E8.3.2.Trolley power 
supply board, replacement 

8.E8.3.4.Contact pen, 
replacement 

9.E5.4.1.A-series feeder 
trolley, diagram. 
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E5.2.2.1 Feeder trolley, lowering electrically 


DANGER OF CLAMPING FINGERS 


Serious injury to fingers. 
Keep hands away from moving parts. 


NOTE: Keep hands away from trolley while it comes down. 


1. Remove the neigh boring trolley on the right side. 
2. Use the service switch (1) to lower the feeder trolley. Do not put any body parts 


under the feeder trolley. 


NOTE: If this procedure does not lower the feeder trolley, continue to par E5.2.2.2. 
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E5.2.2.2 Feeder trolley, lowering mechanically 


DANGER OF CLAMPING FINGERS 
[CAUTION Serious injury to fingers. 


Keep hands away from moving parts. 


1. Prerequisites 


e Remove all feeders from the trolley. 
e Open all robots above the trolley. 
e Remove the bottom feeder guide, see E8.3.9. 


2. Lower the trolley 


e Remove both cover plates (1) (2x 1 Allen bolt). 

e Push an Allen key 6 mm x 350 mm through the 
2 holes in the trolley lift cover plate. 

e Loosen the 2 Allen bolts (2) that fix the trolley 
lift cross beam. 
The trolley lowers down due to its own weight. 
Do not put any body parts under the trolley. 

e Remove the trolley from the trolley lift. 


3. Mount the bolts on the cross beam 


e Remove the trolley lift front plate (4 screws, 1 
earth connection). 

e Place the 2 Allen bolts (1) that fix the trolley 
lift cross beam back. 

e Place the trolley lift front plate (4 screws, 1 
earth connection) back. 
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E5.2.2.3 Quick check on electrical interface 


Inspect the electrical interface between the trolley and the trolley lift on damage or 
contamination (components causing short-circuit etc.): 


e Trolley interface board, see E5.3.1.3 
e Base interface board on trolley lift. 


E5.2.2.4 Check on contamination of mechanical interface 


Inspect the mechanical interface between the trolley and the trolley lift on 
contamination (components causing trolley misalignment etc.): 


e Upper and lower mechanical interface on the trolley lift. 


D>) e 


e Upper and lower mechanical interface on the trolley. 
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E5.2.2.5 Check base-trolley compatibility 


M@ In case of A-series feeder trolleys: 


ly | 
| 


e Trolley stop (1) absent. 


M@ In case of upgraded FCM-II feeder trolleys: 


e Trolley stop (1) present. 

e FCM-II feeder trolleys are upgraded with AX FCM II trolley upgrade (PA 2631/ 
50) (2). 

e Trolley Y- and Z-position correctly adjusted, see E6.5 


E5.2.2.6 Quick check on trolley lift 
Interconnect the 'common' and 'up' connections on the trolley lift. See chapter B5. 


If the trolley lift moves upward, the trolley lift is OK. 


E5.2.2.7 Check contact pen - trolley power supply cable 


1. Open the door to the trolley power supply. 
2. Disconnect the X9 and X12 from the trolley power supply, see E5.3.1.2. 
Find the location of the ‘up’, down’ and ‘common’ contact pen, see E5.3.1. 
a) Measure the resistance of the cable from X9 (both pins) to the 'common' 
contact pen. 
Two measurements (both pins on X9) of 0 Ohm is OK. 
b) Measure the resistance of the cable from X12 pen 1 to the 'down' contact pen. 
0 Ohm is OK. 
c) Measure the resistance of the cable from X12 pen 2 to the 'up' contact pen. 
0 Ohm is OK. 
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E5.2.2.8 Check contact pen 


1. Remove the contact pin (using pliers) from the contact pen housing. 
Check that there is no corrosion on the contact pen or inside the contact pen 
housing. 
2. Open the door to the trolley power supply. 
3. Disconnect the X9 and X12 from the trolley power supply, see E5.3.1.2. 
Find the location of the ‘up’, ‘down’ and ‘common’ contact pen housing, see 
55.3.1. 
a) Measure the resistance of the cable from X9 (both pins) to the 'common' 
contact pen housing. 
Two measurements (both pins on X9) of 0 Ohm is OK. 
b) Measure the resistance of the cable from X12 pen 1 to the 'down' contact pen 
housing. 
0 Ohm is OK. 
c) Measure the resistance of the cable from X12 pen 2 to the 'up' contact pen 
housing. 
0 Ohm is OK. 


E5.2.2.9 Check switches 


1. Open the door to the trolley power supply. 
2. Disconnect X8 and X11 from the trolley power supply, see £5.3.1.2 
3. Measure the resistance: 
d) While the 'up' foot switch is pressed, measure the resistance of the cable from 
X8 pin 3 to pin 4. 
0 Ohm is OK. 
e) While the 'down' foot switch is pressed, measure the resistance of the cable 
from X11 pin 1 to pin 2. 
0 Ohm is OK. 
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E5.2.3 A-series feeder trolley, tape cutter diagnosis tree 


/Problems with tape cutter \ 


\on A-series feeder alliey 


Failure symptoms: 

° (Irritating) noise 

° Tape cutting 
frequency is not OK 

° No cutting 
movement 

° Tape cutter does not 
cut all tapes 
(properly) 


ape cutter makes an 
irritating noise 


No 


ape cutter frequen 
is not OK or no 
utting movement? 


No 


Tape cutter does 
not cut all tapes 
(properly) 


Figure 25 
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Tape cutter knife 
contaminated and 
/ or scraper 
adjustment not OK 


Tape cutter i 


frequency is not 
OK or no cutting 
movement 


Tape cutter diagnosis tree, 1 
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Reference: 
1.E7.1 Tape cutter knife, 
cleaning and scraper 
adjustment . 
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Reference: 
‘ 1.E5.3.1.1 A-series feeder 
trolley and tape cutter, LED 
signalling . 
2.E5.3.2.1.Tape cutter 
Quick check controller, connections and 
on tape settings 
ies 3.E5.2.3.2.Check fuse 
4.E5.4.1.A-series feeder 


trolley, diagram 


5.Chapter B8 Glass fuse 
Check tape 5mmx20mm slow blow 4A 


Yes > | cutter dip on trolley lift, replacement. 
switch setting 


Green LED: OFF 
Orange LED: OFF 
? 


No 


Tape cutter 
disabled. 


Dip switch 
setting OK? 


Green LED: OFF 


Orange LED: ON Yes 
? 
| Yes 
No : 4 
B2 Correct dipswitch No 24 VDC 
setting (set available for tape 


dipswitch 1 to 'on') cutter. 


reen LED: OF 
Orange LED: blinking 
ON? 


Yes 


The tape cutter is in Check fuse 
‘ignore feeder ready/ 
No busy signal’ mode, 
and cuts continuously, 
t with a fixed interval. 
Only other situation 
where cutting I] 
frequency is not OK: Troubleshoot 
Green LED: ON 24 VDC Yes 
Orange LED: OFF power supply 
Yes No 


The tape cutter waits 

until the feeder ready/ Replace 
busy signal is 'ready' fuse. 
before cutting. 


Figure 26 Tape cutter diagnosis tree, 2 
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LED 
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No 


_- Obstruction in 
<<__ the path of the nozzle 
“sensor on any feeder? 


| 


No 


Find the 
feeder that is 
keeps the 
ready/busy 
signal on 
busy. 

T 


ound the feeder 
that keeps the signal 
on busy? 


No 


Defective trolley 
controller board. 


Replace 
trolley 
controller 
board. 
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Feeder keeps the ready/ 
busy signal on busy. 


Select forward button on 
feeder to recover from this 
error. 


Feeder keeps the ready/ 
busy signal on busy. 


Remove obstruction in path 
of nozzle sensor. 


Figure 27 


Is it 
a feeder that has 


but that is now used in non- 
intelligent mode, and 
the component 
count has reached 
zero? 


Defective feeder. 


ae 


Repair 
feeder. 


been programmed for SVS-pro; 


Yes 


Clear the 
SVS-pro 
programming 
of the feeder 
to recover 
from this 
error. 
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Reference: 


1.E5.2.3.3 Find the feeder 
that is keeps the ready/ 
busy signal on busy. 


2. See Feeder Service Manual. 


3. E8.3.1.Trolley controller 
board, replacement 


4. See SVS Pro manual. 


E.31 


FEEDER TROLLEY 
E5 


E.32 


Time-out error: the 

sensor is not triggered 

within the required 
time. 


blocked? 


tape cutter 


Remove obstruction and 
lower and lift trolley again on 
trolley lift to reinitialize the 


No 


Check the 
adjustment of 
the sensor 
clearance 


Sensor 
clearance 
OK? 


Adjust the 
No—> sensor 
clearance 


Yes 


Replace the 
tape cutter 
sensor. 


ie, 


Problem 
solved? 


1o0-{ Pin ae 


No 


’ 


Replace the 
tape cutter 
controller. 


Problem 
solved? 


Yes—¥»| Problem solved. 


No 


' 


Replace the 
tape cutter 
drive unit. 


Figure 28 Tape cutter diagnosis tree, 4 
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Reference: 


1.E6.4 Tape cutter sensor, 
adjust clearance 

2.E6.4 Tape cutter sensor, 
adjust clearance 

3.E8.4.3 Tape cutter sensor, 
replacement or 
E8.5.4 Tape cutter sensor, 
replacement 

4.E8.4.4 Tape cutter 
controller, replacement or 
E8.5.5 Tape cutter 
controller, replacement 

5.E8.4.5 Tape cutter drive 
unit, replacement or 
E8.5.3 Tape cutter drive 
unit, replacement 
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the knife? 


No 


. 


Quick check 
on tape 
guidance into 
the tape 
cutter. 


with 56 mm feeder index 
step? This may cause 


Tape 
guidance into 
the tape cutter 
OK? 


ape cutter interferes 


pick problems. 


No 


{ Unknown problem } 


\ 


Ss 


Figure 29 
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The tape cutter 
knife is blunt. 


Replace tape 
cutter knife 
assembly. 


__@ 


Tape guidance 
problem 


Correct tape 
guidance 


Solutions for 
tape cutter 
interference 
with 56 mm 
feeder index 
step. 


Tape cutter diagnosis tree, 5 
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Reference: 


1.E8.4.2 Knife assembly, 
replacement or 
E8.5.2 Knife assembly, 
replacement 

2.E5.2.3.1 Quick check on 
tape guidance into the tape 
cutter 

3.See Operating Manual or 
Feeder Service Manual 

4.E5.2.3.4 Solutions for tape 
cutter interference with 56 
mm feeder index step 
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E5 


E5.2.3.1 


E5.2.3.2 


E5;2.3.5 


Quick check on tape guidance into the tape cutter 


Assembléeon 


1. Check that all tape is cut off 
directly below the feeder (see 
operating manual), when a feeder 
is placed into the trolley. (Then the 
tape will be guided into the tape 
cutter). 


2. Check that all feeders are equipped 
with the required tape guide: 
e 8-24 mm curved, black plastic 
tape guide. 
e 32-56 mm metal tape guide. 


These tape guides are necessary to 
guide the tape into the tape cutter. 
For more information see the feeder 
service manual. 


Check fuse 


1. Remove the trolley lift cover plate. 


2. Check that fuse F1 is OK. For more information see chapter B5 Reference infor- 


mation. 


Find the feeder that is keeps the ready/busy signal on busy. 


Remove the feeders from the trolley one by one. The tape cutter starts cutting 


again, after the feeder that keeps the ready/busy signal on busy, is 
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E5.2.3.4 Solutions for tape cutter interference with 56 mm feeder index step 


There is a possibility that the tape cutter knife blocks (1) the tape during a 56 mm 
index (2). This may cause pick problems. 


feeder index step has to be buffered in 
the tape cutter run-in. Given the 
stiffness of some blister tapes, it is 
possible that the carrier tapes derails 
inside the feeder, because there is not 
enough room in the tape cutter run- 
in. This causes pick problems on the 
feeder. 


Carrier tape with the length of the B\, 


Possible solutions: 


1. Place the feeder with the pick 
problems on the outside of the ane i 
trolley (the tape cutter knife is 
closed for a shorter time on the 
outsides of the trolley, because of & 
to V-shape of the knife). 


mn 


2. Change the cutting interval of the tape cutter using the potentio meter on the 
tape cutter controller, see E5.3.2.1 Tape cutter controller, connections and 
settings . 

3. It may be preferred to mount the 
tape guide made out of metal 
angled profile, so it is possible to 
route the carrier tape on the 
outside of the tape cutter. Then the 
carrier tape will not be cut by the 
tape cutter, but has to be cut 
manually. 
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E5.3 Reference information 


E5.3.1 A-series feeder trolley, features 
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Item Description Reference 
Trolley 
Foot switch, down 


Foot switch, up 
Trolley interface board E5.3.1.3 
Trolley controller board See the SVS-Pro option manual 


Trolley power supply board E5.3.1.2 


Feeder interface electrical board 
Trolley, LED signalling 


Trolley lift connection ‘common’. 


Trolley lift connection ‘up’. 


Trolley lift connection ‘down’. 


Figure 31 A-series feeder trolley, features 
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E5.3.1.1 A-series feeder trolley and tape cutter, LED signalling 


Figure 32 


Trolley LED signalling 


Trolley LED 


Meaning 


Green | Orange 

Off Off Trolley is not (electrically) connected to the trolley lift. 

On Off Trolley is fully lifted and locked (the safety interlock on the trolley lift is closed). 
Off On Trolley lift is busy lifting. 

On On Not applicable. 
Figure 33 Trolley LED signalling 


Tape cutter LED 
Orange 


Meaning 


Off 


1. Tape cutter is disabled (see the dips witch settings on the tape cutter controller board in 
E5.3.2.1 Tape cutter controller, connections and settings ) 

2. No 24 VDC available for the tape cutter. This can be caused by fuse F1 in the trolley lift or 
by a defective tape cutter controller. 

3. The tape cutter is busy cutting (takes less than 2 seconds). 

4. Tape cutter is busy with initializing (directly after trolley is lifted on machine) (takes less 
than 5 seconds). 


Time-out error: the sensor is not triggered within the required time. 

This can be caused by something that has blocked the rotating knife. When the rotating 
knife is blocked, the knife will open, and try again. If the knife is then still blocked, it will open 
and stay open. Remove the obstruction and lower and lift the trolley on the trolley lift to re 
initialize the tape cutter. 

The time-out error can also be caused by a wrong sensor clearance adjustment, see E6.4 
Tape cutter sensor, adjust clearance . 


Tape cutter is ready to function. 
The tape cutter waits until the feeder ready/busy signal is 'ready' before cutting, if the dip 
switch is in the default setting, see E5.3.2.1 Tape cutter controller, connections and settings 
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Tape cutter LED 
On (blinking) 


Assembleon 


Meaning 

The tape cutter is in ‘ignore feeder ready/busy signal’ mode (available in tape cutter 

software 1.6 and newer). 

When the tape cutter is set to cut when triggered by the ready/busy signal of the feeders 

(see the dipswitch settings on the tapecutter controller board in E5.3.2.1 Tape cutter 

controller, connections and settings ), and the tape cutter controller detects that the feeders 

have been busy for more than 10 seconds, the tape cutter goes into ‘ignore feeder ready/ 
busy signal’ mode, and cuts continuously, according to the timing interval set by the potentio 
meter. 

This can be caused by : 

- top foil of a feeder that is blocking the nozzle sensor. Remove the obstruction from the 
path of the nozzle sensor (top foil etc.) to recover from this error. 

- A feeder that has been programmed for SVS-pro, but that is now used in non intelligent 
mode, and the component count has reached zero. Clear the SVS - pro programming of 
the feeder to recover from this error. 

- A feeder that is powered up while the nozzle sensor was blocked. 

The red LED of the feeder is blinking 3 times. 
Select the forward button on feeder to recover from this error. 

- Defective feeder controller board. 


On 
(Permanently) 


Figure 34 


Not applicable. 


Tape cutter LED signalling (tape cutter optional) 
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E5.3.1.2 Trolley power supply board 


Figure 35 ‘Trolley power supply board 


E5.3.1.3 Trolley interface board 
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Figure 36 ‘Trolley interface board 


E5.3.2 Tape cutter, features 


4022-512-5527x 


Item Description 
Tape cutter controller 


Knife assembly 


Sensor 
Drive unit 


Figure 37 Tape cutter 
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E5.3.2.1 Tape cutter controller, connections and settings 
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Figure 38 Tape cutter controller, connections 


Label Description Reference 
x1 Not used 
X2 Status LEDs 
Motor 


24V DC power supply 


Not used 
Sensor 


Dip switch See Figure 40 Tape cutter controller, settings 


Potentio meter See Figure 40 Tape cutter controller, settings 
Labelled with SW version 


Figure 39 Tape cutter controller, connections 


Dip switch 


Swi i 


Tape cutter is disabled. Tape cutter is enabled (default setting). 


The tape cutter is triggered by | The tape cutter cuts continuously with 
the ready/busy signal of the the timing interval set by the potentio 
feeder and cuts with the timing. | meter. 

(Default setting) 


Potentio 
meter 


Timing interval 10 seconds (can be adjusted for specific applications). 


Figure 40 Tape cutter controller, settings 


Setting 


Service Manual 4022 593 51233 
E.40 Feeder Trolley A-series 07.03 


E05.fm 


Assembleon 


E5.3.3 Upgraded FCM feeder trolley, features 
No specific features apply. 
E5.4 Diagrams 


Trolleys exist in different technical versions: 


e A-series feeder trolley, see E5.4.1. 


e FCM feeder trolley for AX / Upgraded FCM-II feeder trolley, see E5.4.2. 


E05.fm 
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E5.4.1 A-series feeder trolley, diagram 
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Figure 41 A-series feeder trolley, diagram 
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E5.4.2 FCM feeder trolley for AX/ upgraded FCM feeder trolley, diagram 
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Detail B: Feeder power supply unit 
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Figure 42 FCM trolley for AX / Upgraded FCM feeder trolley, diagram 
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CHAPTER E6 Measurement, adjustment and calibration 


E6.1 A-series feeder trolley, height adjustment 


NOTE: This procedure applies when changing the board transport height from 
SMEMA range to JIS range, or vice versa. 


HEAVY OBJECT (+ 103 kg) 
| A.CAUTION|) Improper lifting method may cause injury. 


Use 3 persons to lift the object. 


1. Prerequisites 


e Remove both side plates (1) (2x12 cross head 
Screws). 

e Remove the cover strip (2) (3 Allen bolts). 

e Remove the cover plate (3) (2 Allen bolts). 

e Remove the two small cover plates (4) (2x1 
Allen bolt). 


2. Put the trolley to the correct height 


e Lift the trolley frame (5), using 3 persons. 

e Unscrew the trolley frame from the trolley 
wheel base (6) (2 Allen screws at each side). 

e Lower or lift the trolley frame to the correct 
height. 

e Fasten the trolley frame to the trolley wheel 
base (6) (2 Allen screws at each side). 


3. Mount both side plates 


e Place both side plates (2x12 cross head screws) 
The screws have 3 different lengths (see 
picture): 

Large: location 7 and 8. 
Medium: location 9 and 10. 
Small: all other locations. 
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4. Finalize 
e Place the two small cover plates (4) (2x1 Allen 
bolt) back according picture. 


e Place the cover plate (3) back (2 Allen bolts). 
e Place the cover strip (2) back (3 Allen bolts). 
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E6.2 A-series trolley including air upgrade, make trolley fit for 
use for twin bulk feeders (TBF) 


This procedure is applicable for A-series feeder trolleys on which the ‘upgrade air' 
(PA 2632/10) has been installed and that previously has been used on the AX-201 / 
AQ machine (so the upper feeder guide is mounted and the trolley wings are 
‘parked' inside the trolley). 


When this trolley is to be used together with twin bulk feeders follow this 
procedure. 


1. Remove the upper feeder guide 


e Remove the 4 Allen bolts (1). 
e Remove the upper feeder guide (2) from its 
dowels. 


2. Mount the trolley wings 


e Take the trolley wings out of their ‘parking 
space' inside the trolley. 
e Mount the trolley wings (2 Allen bolts (3)). 
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E6.3 A-series trolley including air upgrade, make trolley fit for 
use on AX-201 / AQ 


This procedure is applicable for A-series feeder trolleys on which the ‘upgrade air' 
(PA 2632/10) has been installed (so this trolley can be used together with twin 
bulk feeders (TBF) on the AX machine only). 


This ‘upgraded trolley’ cannot be used on an AX-201 / AQ machine. 


When this 'upgraded trolley’ is to be used on an AX-201 / AQ machine, this 
procedure has to be executed to ensure a safe working situation. (Without the 
upper feeder guide the moving parts of the AX-201 / AQ machine are not properly 
shielded.) 


1. Remove the trolley wings 


e Remove the wings (2 Allen bolts (1)). 
e 'Park' the trolley wings: mount the trolley 
Wings inside the trolley (to prevent loss). 


2. Mount the upper feeder guide 


e Mount the upper feeder guide (2) on its dowels. 
e Fasten the 4 Allen bolts (3). 
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E6.4 Tape cutter sensor, adjust clearance 


NOTE: This procedure is only applicable for tape cutters 4022-512-5527X (on these 
tape cutters the sensor is mounted on a bracket on the side instead of on the 
gearbox). 

For tape cutter identification see E3.3 A-series feeder trolley, tape cutter 
identification . Adjust the sensor clearance after a sensor replacement. 


1. Prerequisites © 


e Open the lid to the tape cutter. 0 o 
e Rotate the knife (1) if necessary, using an 
adjustable open end wrench. 


Dye 


2. Adjust the sensor trigger bracket 


e Bend the sensor trigger bracket (3) to adjust 
the sensor clearance (4) to 0.5 mm. 
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E6.5 FCM trolley for AX, height adjustment 


If a trolley is used on several machines in a factory they might have to be 
readjusted if the difference in height between the highest and the lowest machine 
exceeds 13 mm. 

If a machine is adjusted on the lower end of the SMEMA range then the feeder 
trolley interface can collide with the base of the machine. If a machine is adjusted 
at the upper end of the SMEMA range then the inlet of the trolley can collide with 
the base arm of the machine. 


Exchangeability of feeder trolleys between several machines is best when: 


e The floor is according specification, see Pre Installation Manual 
e The FCM feeder trolley is correct adjusted, see procedure below: 


1. Trolley height definition 


e Define the highest height (A1,A2....) between 
the floor and the top of the base arms of all 
machines in the factory. 


2. Release trolley adjustment screws 


e Turn the trolley over and loosen screws 1 and 2 
a bit, which lock screws 3 and 4 (see step 3). 
e Place the trolley upright. 


Screw 2 
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3. Adjust trolley height 


e Adjust the height of the trolley to the highest 
“A” (see step 1) by turning screw 3 with the 
trolley removed from the machine. Add 4 mm. 

* Raise trolley: turn screw 3 clockwise. j 
* Lower trolley: turn screw 3 counter Screw 4 
clockwise. , 


Trolley step 


a — - Ball 


4. Level trolley at the machine 


e Move the trolley towards the machine so that 
the ball (see step 3)of the trolley inlet touches 
the base arm. 

Note: Do NOT lift the trolley. 

e Level the trolley by adjusting screw 4 (see step 
3). The trolley is levelled when the distance 
between trolley interface plate and front-rail is 
1*2mm. 

Note: The trolley height does NOT affect the pick 
position. The pick position is fixed when the 
trolley is lifted. 


5. Finalize 


e Turn the trolley over again and re-tighten screws 1 and 2 (see step 2). 
e Place and lift the trolley and check: 
* if the wheels closest to the machine are free from the ground. 
* if the trolley step (see step 3) can be lifted when the trolley is in 
the upper position. 
e If not, readjust the machine and trolley according to the procedures. 


E6.6 FCM trolley upgrade procedure, for use on AX-301/501 


To adapt the FCM feeder trolley for use with an AX-301/501, use the procedure 
described in the Option Manual AX FCM trolley upgrade (PA 2631/50). 
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CHAPTER E7 Maintenance instructions 


This chapter contains detailed (corrective and preventive) maintenance 
instructions. The preventive maintenance intervals are defined in chapter A7. 


For the trolley, no specific procedures for maintenance apply. 


E7.1 Tape cutter knife, cleaning and scraper adjustment 


Avoid direct contact. Use Personal Protection Equipment. 


CUTTING HAZARD 
Serious injury to body parts. 
Use gloves when handling. 


IRRITATING SUBSTANCE 
[.CAUTION|) Direct contact may cause irritation of the skin. 


This procedure is meant for corrective maintenance (when the tape cutter makes 
irritating noises while cutting). 


1. Required special materials 


e Gloves 
e Ethanol 
e Feeler gauge 0.1 mm 


2. Prerequisites 


e Remove the trolley from the machine. 
e Remove the run-in (4 Allen bolts and 2 torx 
screws). 


3. Clean tape cutter 


f ft ‘ 
KE NAR ACO 
| 1} TE]|=) “eT \ 


e Wear protective rubber gloves. 
e Clean the stationary and rotating knife with 
tissue and ethanol. 


4. Adjust the scraper 


e Open the trolley back door and rotate the 
motor axis to access the entire surface of the 
rotating knife (2). 

Loosen the scraper bolts (9 Allen bolts), push 
the scraper (1) upwards and tighten 2 bolts. 
Place the 0.1 mm feeler gauge between the 
scraper (1) and the rotating knife (2). 
Loosen the bolts of the scraper (1). Push the 
scraper down evenly and fasten the bolts. 
Remove the feeler gauge. 


5. Finalize 


e Place the run-in (4 Allen bolts and 2 torx screws). 
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CHAPTER E8 Spare parts, installation and replacement instructions 


E8.1 Repair policy of trolleys 


4022 593 51233 
07.03 


The feeder trolley can be fully repaired at the customer site. All main parts are 
available as a spare part. None of these parts are defined as an Assembleon 
repairable part. The feeder trolley as a complete module is not defined as a spare 
part. 
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E8.2 A-series feeder trolley and feeder bank, spare parts 


The spare parts of the feeder trolley and feeder bank are the same. 


Current spare parts list, see http://espares.assembleon.com 


Part of Item No. 


Ordering Code 


Description 


Repair options 


Replacement Instruction 


9498-396-00440 


Swivelling wheel 


9498-396-00441 


Wheel 


9498-396-00442 


Footswitch 


9498-396-00443 


Trolley power supply board 


9498-396-00866 


Trolley controller board 


9498-396-00445 


Feeder interface electrical board 


9498-396-00446 


Trolley interface electrical board 


s 
5 
1 
2 
3 
4 
5 
6 
7 
8 
] 


9498-396-00125 
9498-396-01164 


Contact pen 
Feeder interface front plate 


| oo] os} ~| ~] 3] rm] mo] m | Qty/ Mod 


~<|~<| ~<| ~/| ~| ~/ </| <! < Priority indicator 


For PA 2632/05, 
PA 2632/15 and 
newer 


9498-396-00449 


Feeder interface front plate 


Only for PA 2632/ 
00) and project 
number 9466- 
920-10631 


9498-396-00451 
9498-396-00452 


Upper feeder guide 
Handle 


9498-396-00458 


Bottom feeder guide 


Part of trolley 
upgrade air 
(PA 2632/10) 


9498-396-00121 


9498-396-00561 


Service Manual 


Feeder Trolley A-series 


Air ram 


Component bin 


Part of trolley 
upgrade air 
(PA 2632/10) 


Only for PA 2632/ 
05, PA 2632/15 
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E8.2.1 Tape cutter, spare parts 


Current spare parts list, see http://espares.assembleon.com 


B (4022-512-5527x) 
Ordering Code 
Description 

Priority indicator 

Repair options 
Replacement Instruction 


e | A (4022-516-1330x) 


> | Item No 
— | Qty/ Mod 


Also valid as 
replacement for type B 


9498-396-01677 | Knives R2 - | - Adjustment bracket and 
feeler gauge included 


9498-396-01676 | Tape cutter R2 


9498-396-00454 | Knives R1 
9498-396-00455 | Sensor - | - Cable included 
9498-396-00456 | Tape cutter controller 


9498-396-01943 | Drive unit - | - Motor, gearbox and 
cable included 
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E8.3 A-series feeder trolley and feeder bank, replacement of 
components 


The replacement instructions for parts of the feeder trolley and feeder bank are the 
same. 


E8.3.1 Trolley controller board, replacement 


FEEDER TROLLEY Assembléon 


1. Prerequisites 


e Open the lid to the trolley power supply. 
2. Replace the trolley controller board 


e Remove the trolley controller board (6 Allen kd 
bolts). 


e Disconnect all cables to the trolley controller 
board. 


e Installation in reverse order. a © ae . 


E8.3.2 Trolley power supply board, replacement 


1. Prerequisites 
e Open the lid to the trolley power supply. 
2. Replace the trolley power supply board 


oa) 
e Disconnect all cables to the trolley power ec) ) 
supply board. 


e Remove the trolley power supply board (6 Allen = 
bolts). 


e Installation in reverse order. \S °° *ae 
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E8.3.3 Feeder interface electrical board, replacement 


1. Prerequisites 
e Remove the upper feeder guide, see E8.3.7. 
e Remove the bottom feeder guide, see E8.3.9. 
2. Remove feeder interface electrical board 


e Disconnect all cables to the feeder interface 
electrical board. 
e Remove all bolts and remove the feeder 
interface electrical board from its dowels. 
3. Install feeder interface electrical board 


e Installation in reverse order. 


E8.3.4 Contact pen, replacement 


1. Replace the contact pen 


e Remove the contact pen with pliers. 
e Push the new contact pen into the contact pen 
housing. 


E8.3.5 Trolley interface electrical board, replacement 


1. Replace the trolley interface electrical 
board 


e Remove the 4 Allen bolts that fasten the trolley 
interface electrical board to the trolley. 

e Disconnect all cables to the trolley interface 
electrical board. 

e Installation in reverse order. 
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E8.3.6 Feeder interface front plate, replacement 


1. Remove feeder interface front plate 


This spare part has 2 technical versions (A,B): 


Type A: 

e Remove 2x4 Allen bolts on the side (1) and 4 
Allen bolts on the bottom (2) of the feeder 
interface front plate. 

e Bend the side plates and remove the feeder 
interface front plate (including the stiffness 
bar). 

e Remove the stiffness bar (3) from the feeder 
interface front plate (10 Allen bolts). 


Type B: 

e Remove 2x4 Allen bolts on the side (1) and 10 
Allen bolts on the front (2) of the feeder 
interface front plate. 

e Bend the side plates and remove the feeder 
interface front plate. 1 


9998 
) 900085 


2. Install feeder interface front plate 


e Installation in reverse order. 


3. Ensure accuracy 


Note: Follow these steps in the correct order to ensure accuracy. 
e Loosen all bolts one stroke. 
e Tighten the bolts (1) and (3). 
e Finally tighten the bolts (2). 
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E8.3.7 Upper feeder guide, replacement 


1. Replace the upper feeder guide 


e Remove the Allen bolts (1). 


e Remove the upper feeder guide (2) from its 
dowels. 


e Installation in reverse order. 


E8.3.8 Component bin, replacement 


1. Replace the component bin 


e Remove the 2 screws and springs (1). 

e Remove the component bin (2). 

e Installation in reverse order. 

e Make sure to place one end of the spring (3) 


between the feeder interface front plate and 
the stiffness bar. 


iG 
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E8.3.9 Bottom feeder guide, replacement 


NOTE: This item is a part of the trolley upgrade air (PA 2632/10), and the air hose 
on this item is meant for air supply to bulk feeders. 
The feeder guide function used to guide all feeders. 


1. Replace the bottom feeder guide 


e Remove the bottom feeder guide (1) (Allen O 
bolts). Poosese9s00000000000000000 sn sn00D00D0000DD0n0000000000] 
e Disconnect the air hose (2). i 


2. Transfer the shaft 
e Transfer the shaft to the new bottom feeder 
guide. 
3. Install the bottom feeder guide 


e Installation is in reverse order, be careful not 
to clamp the flat cable. 
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E8.3.10 Air ram, replacement 


NOTE: This item is a part of the trolley upgrade air (PA 2632/10), and meant for air 
supply to bulk feeders. 


1. Replace the air ram 
e Remove the air ram (1) using an open end 
wrench. 
Note: Be careful not to lose the sealing (2). 
e Installation in reverse order. 


E8.3.11 Trolley handle, replacement 


1. Replace the trolley handle 


e Remove the screws (1) from the handle. 

e Push the trolley side plate (2) to the side. 
e Remove the handle (3). 

e Installation in reverse order. 
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E8.3.12 Trolley foot switch, replacement 


HEAVY OBJECT (+ 103 kg) 
| CAUTION Improper lifting method may cause injury. 


Use proper tools to lift the object. 


Assembléeon 


1. Prerequisites 
e Carefully place the trolley on its side, using two persons. 
2. Replace the trolley foot switch 


e Cut the tie wraps that keep the foot switch 
cable in place. 


e Remove the foot switch (2 Allen bolts and 1 
cable) 


e Installation in reverse order. 


E8.3.13 Trolley wheels, swivelling wheels, replacement 


HEAVY OBJECT (+ 103 kg) 
[ 4.CAUTION| Improper lifting method may cause injury. 


Use proper tools to lift the object. 


1. Prerequisites 


e Carefully place the trolley on its side, using two persons. 
2. Replace the trolley wheels 


e Remove the (swivelling) wheel (2 Allen bolts) 
e Installation in reverse order. 
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E8.4 Tape cutter 4022-516-1330x, replacement of components 
e Tape cutter identification, see E3.3 


E8.4.1 Tape cutter, replacement 


Use proper tools to lift the object. 


CUTTING HAZARD 
Serious injury to body parts. 
Use gloves when handling. 


HEAVY OBJECT (+ 20 kg) 
[ A.CAUTION|) Improper lifting method may cause injury. 


1. Required special materials 
e Gloves 
e Mirror 
e Wooden beam of 459 mm (included in packaging of tape cutter). 
2. Prerequisites 


e Remove the upper feeder guide (1). 


3. Disconnect tape cutter 


e Disconnect cables marked with ‘TCU X6’ and © 
X2", 
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4. Remove run-in from tape cutter 


e Remove the upper and lower bolts (4,5). 
e Remove the run-in (3) from the tape cutter. 


5. Remove the lower bolts 


e Use a mirror (6). Removing of the bolts (7) is 
easiest when using a straight 6mm socket 
screw wrench. 


6. Remove the upper bolts 
e Remove the upper bolts (8) from the rubber 
studs. 


7. Create space for tape cutter handling 


e Place a wooden beam of 459 mm (9) between 
the side plates of the trolley. The plates are 
pushed outwards a bit, so removal becomes 
easier. 

Note: The beam is included in the packaging of the 
tape cutter. 


T= UGA 
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8. Remove the tape cutter 


Use gloves when handling because of cutting 
hazard. 


e Raise the tape cutter (10) by one person at the 
left and one at the right side of the trolley. 


9. Installation 


e Installation in reverse order. 

Note: Lower the tape cutter (10) by one person at the 
left and one at the right side of the trolley. A 
third person at the back positions the tape 
cutter in the feeder trolley. 


10. Testing the tape cutter functions 


e Place feeder trolley on the machine. 

The Tape cutter cuts 1 or 2 times after power up, depending on feeders on board. 
e Place an ITF or TIF feeder in the trolley. 

The tape cutter cuts one time. 
e Index the feeder. 

Tape cutter will cut 1 time. 
e Check function of green LED: 

* During cut phase the green LED of the tape cutter will not burn. 

e Both green LEDs are burning before and after cut phase. 
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E8.4.2 Knife assembly, replacement 


HEAVY OBJECT (+ 20 kg) 
Improper lifting method may cause injury. 


Use proper tools to lift the object. 


CUTTING HAZARD 
Serious injury to body parts. 
Use gloves when handling. 


1. Required special materials 


e Gloves and feeler gauge 0.1 mm 
e Knife adjustment tool (included in packaging of spare part). 
e Feeler gauge 0.04 mm (included in packaging of spare part). 


2. Prerequisites 


e Remove the trolley from the machine. 


e Remove the run-in (1) (4 Allen bolts and two 
torx screws). 


LT RR EOO OR 
ul ee a i 


3. Make knife accessible 


e Remove the plastic cover plate (3) (4 Allen ‘ 


4 
— F 
bolts). \ / 
e Loosen the scraper bolts (9 Allen bolts), push 
the scraper (2) upwards and tighten 2 bolts. A 2 | A | 
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4. Remove stationary knife 
e Remove the stationary knife (4) (11 Allen 


bolts). 
5. Rotate the knife wy [ i T | mn rm T 
TI || HI 
e Open the trolley back door. ee oe oan ll rll ll WA | | 
e Remove the circlip of the hinge between the 4 


rotating knife and the drive unit. Remove the 
hinge axis (7). 

e Rotate the rotating knife to access the bolts 
(5) that hold the rotating knife (6). 


6. Remove rotating knife 


e Cushion the bottom of the trolley (11), so the 
loose rotating knife (6) will not cause damage, 
or have a second person holding the rotating 
knife (wearing gloves) and loosen the (6 Allen) 
bolts (5). Start with the bolts on the side of 
the tape cutter controller. 


7. Install rotating knife 


e Position the flexing plate (8) on the dowels. 

e Place the new rotating knife (6) over the 
dowels. 

e Start with the bolts (6) on the side of the tape 
cutter motor. 
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8. 


9. 


10. 


11. 


12. 


E.70 


Adjust scraper 


e Rotate the motor axis so the hinge axes are in 
one vertical line and insert the hinge axis (no 
circlip yet). The knife is now locked in 
position. 

e Place the 0.1 mm feeler gauge between the 
scraper (2) and the rotating knife (6). 

e Loosen the bolts of the scraper. Push the 
scraper down evenly and fasten the bolts. 


Install stationary knife 


e Place the 0.04 mm feeler gauge between the 
stationary knife location and the rotating 
knife (6). 

e Place the stationary knife (4) with the correct 
side to the rotating knife and insert the bolts 
(10) loosely in the stationary knife. 


Adjust stationary knife 


e Place the knife adjustment tool (9). 

e Finger tighten the bolts (10) from the inside to 
the outside. 

e Hand tighten the bolts (10) from the inside to 
the outside. 

e Fasten the bolts (10) from the inside to the 
outside. 

e Remove the knife adjustment tool (9). 

e Remove the feeler gauge. 


Test the tape cutter knife adjustment 


e Remove the hinge axis (7). 

e Check tape cutter: operate the rotating knife 
by hand. 
When closing the knife, the stationary and 
rotating knife may not touch each other. 
Regular office paper should be cut OK over the 
full length of the knife. 

e Insert the hinge axis (7) and place the circlip. 


Finalize 
e Place the plastic cover plate (3) (4 Allen bolts). 


e Place the run-in (1) (4 Allen bolts and 2 torx screws). 
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E8.4.3 Tape cutter sensor, replacement 


1. Removing the sensor 


e Open the lid to the tape cutter. 

e Remove the cover (2) and disconnect the 
connector from the tape cutter sensor. 

e Remove sensor (1) from drive unit (1 Torx 
screw). 

e Remove sensor with cable. 


2. Installing the sensor 


e Position new sensor with cable. 

e Mount the sensor on the drive unit (1) (1 Torx 
screw). Apply Loctite 243. 

e Secure sensor cable in the same way as the old 
one. 
Connect the sensor cable to the tape cutter controller. 

e Install the cover (2). 


E8.4.4 Tape cutter controller, replacement 


1. Replacing the tape cutter controller 


e Open the lid to the tape cutter. 

e Remove the cover. 

e Disconnect all connectors from the tape cutter 
controller. 

e Remove the tape cutter controller (4 Allen 
bolts). 

e Installation in reverse order. 


E8.4.5 Tape cutter drive unit, replacement 


1. Removing the drive unit 


e Open the lid to the tape cutter. 

e Disconnect the sensor connector. 

e Remove the bolts and take the drive unit out. 
2. Installing the drive unit 


e Transfer the tape cutter sensor, see E8.4.3 
e Installation in reverse order. 


4022 593 51233 Service Manual 
07.03 Feeder Trolley A-series Ey 


FEEDER TROLLEY 
E8 


Assembleon 


E8.5 Tape cutter 4022-512-5527x, replacement of components 


e Tape cutter identification, see E3.3 


E8.5.1 Tape cutter, replacement 


Use proper tools to lift the object. 


CUTTING HAZARD 
Serious injury to body parts. 
Use gloves when handling. 


HEAVY OBJECT (+ 20 kg) 
[.CAUTION|) Improper lifting method may cause injury. 


1. Prerequisites 


e Remove the waste bin. 
e Remove the upper feeder guide, see E8.3.7. 
2. Remove the tape guide plates 
e Remove the 2 side tape guide plates (1) (2x2 
Allen bolts). 


e Remove the 2 middle tape guide plates (2) (2x4 
Allen bolts). 


e Remove the 2 Allen bolts from the tape guide 
box (3). 


3. Disconnect tape cutter 


e Open the lid to the tape cutter. 

e Remove cover (1). 

e Disconnect the tape cutter controller (2). 
e Mount cover (1). 
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4. Remove the tape cutter 


e Remove protection cover (1). 

e Remove the 4 Allen bolts (1) that fasten the 
tape cutter to the feeder trolley. 

e Remove the tape cutter from the trolley, wear 
gloves and use two persons to lift it. 


5. Install the tape cutter 


e Installation in reverse order. 


E8.5.2 Knife assembly, replacement 


CUTTING HAZARD 
| CAUTION! Serious injury to body parts. 


Use gloves when handling. 


1. Prerequisites 


e Remove tape cutter from trolley, see E8.4.1 
e Wear gloves and place the tape cutter on its side. 


2. Disassembling 


e Loosen the set screw (1) in the 'elbow' hinge 
pin. Rotate the knife if necessary, using an 
adjustable open end wrench. 

e Remove the hinge pin (2) from the 'elbow' 
hinge, using a plastic hammer. 


e Remove the knife cover plate (1), (5 torx 
screws). 

e Remove the ‘elbow’ hinge (2) (2 Allen bolts). 

e Remove the motor supporting bracket (3) from 
the knife assembly (4 Allen bolts). 
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e Remove the small fixing point brackets (1) 
from the knife assembly (2x3 Allen bolts). 

e Remove the sensor bracket (2) from the knife 
assembly (2 Allen bolts). 

e Remove the sensor trigger bracket (3) from the 
knife assembly (2 Allen bolts). 

e Remove the tape guide box (4) (6 Allen bolts). 


e Remove the rubber studs (1). 
e Remove the large fixing point bracket (2), (2x2 
Allen bolts). 


3. Assembling 


e Assembling in reverse order. 
Place the 'elbow' hinge back with the skewed 
side (1) facing to the motor. 

e Install the tape cutter in the trolley, see E8.4.1 
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E8.5.3 Tape cutter drive unit, replacement 


FEEDER TROLLEY 
E8 


1. Remove covers 
e Remove the 2 side tape guide plates (1) (2x2 


Allen bolts). 
e Remove the 2 middle tape guide plates (2) (2x4 
Allen bolts). a 
a 
| 
2. Prerequisites 


e Remove the drive unit bolts (3)(4 Allen bolts) 


3. Remove the drive unit 


e Open the lid to the tape cutter. 

e Disconnect the connector (4) from the drive 
unit. 

e Remove the lock ring (5). 

e Take the drive unit (6) out. 


4. Install the drive unit 


e Installation in reverse order. 
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E8.5.4 Tape cutter sensor, replacement 


1. Prerequisites 


e Open the lid to the tape cutter. 
e Disconnect the sensor connector from the tape cutter controller. 


2. Remove the tape cutter sensor 


e Cut the tie wraps that keep the sensor cable in 
place. 
e Remove the sensor (1) (1 Torx screw). 


3. Install the tape cutter sensor 


e Installation in reverse order. 
e Adjust the sensor clearance, see E6.4. 


E8.5.5 Tape cutter controller, replacement 


1. Prerequisites 
e Open the lid to the tape cutter. 
2. Replace the tape cutter controller 


e Remove cover (1), (2 Allen bolts) 

e Disconnect all cables from the tape cutter 
controller (2). 

e Remove the tape cutter controller (2) (4 Allen 
bolts). 


3. Finalize 


e Installation in reverse order. 
e Settings, see E5.3.2.1 Tape cutter controller, 
connections and settings 
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E8.6 FCM feeder trolley for AX-301/501, Upgraded FCM feeder 
trolley, spare parts 


Current spare parts list, see http://espares.assembleon.com 


Part of Item No 
Ordering Code 


Description 


Repair options 


Replacement Instruction 


9498-396-00117 


Bumper strip 


9498-396-00120 


Swivelling roller 


9498-396-00119 


Wheel 


9498-396-00121 


Air ram 


9498-396-00100 


Trolley interface board 


9498-396-00124 


O-ring 13.4x18x2.0 pvc 


9498-396-00099 


Feeder interface board 


9498-396-00101 


Assy power converter 


Behind lid. 


co| @e| N|] m/ om] &}] w] rm] —| Item No. 


9498-396-00125 


Contact pin 


9498-396-00106 
9498-396-00114 


Rocker switch aml24 
Rocker switch operator | 


9498-396-00115 


Rocker switch operator r 


9498-396-00108 
9498-397-00589 


Air valve 


FCM trolley for AX 
refurbished 


~<| ~<}| ~<} ~<} ~<}] ~] ~] ~]} ~] ~~] Ke] KI XK Priority indicator 


Only for trolleys without 
SVS-PRO 


E.78 


9498-398-00589 
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E8.7 FCM trolley for AX (PA 2631/10) / Upgraded FCM feeder 
trolley (PA 2631/00), replacement of components 


E8.7.1 Air valve, replacement 


1. Prerequisites 


e Remove the feeders from the trolley. 
e Cut off the air-pressure. 


2. Replace air valve 


2 
e Remove the interface guide plate (1). SiwoG _ a 
e Remove the old air valve (2) by screwing an M5 
bolt/screw into the air valve and pull the air ALNVANINANN 
valve carefully out of the air block. so 


Note: Possible sticking air valves can be removed with €p 
a left turning conical tap. 

e Make sure that the hole is clean and free of 
grease. 


QQ 
e Place the new air-valve in the holes (2). ceo Ss 


e Replace the interface guide plate. 


E8.7.2 Feeder interface board, replacement 


1. Feeder interface board, removal 


e Release the connector from the feeder interface 
board. 

e Remove the feeder interface board by releasing 
2 Allen bolts. 


2. Installation 


e Install the new feeder interface board in 
reverse order. 

e Verify the correct position of the feeder 
interface board by using a feeder on the first, 
middle and last feeder-position. All pins should 
make contact. 

e Double check the feeder interface board 
function by testing the feeder on the trolley on 
a machine. 
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CHAPTER F1 Introduction 


Fi.1 General 


The vision system determines the position of the board in the transport area and 
the position of the component on the placement head after being picked. 


F1.1.1 Overview 


Main parts of the vision system: 


sisi 


oe == A ssemUenM 


Figure 1 Vision system, overview 


. CV (component vision) camera front 

. CV (component vision) camera rear 

. BA (board alignment) camera, front and rear 
. Interconnection board base (IBB) 

. System controller. 


mom kK WP PR 


4022 593 50293 Service Manual 
08.03 AX-201 F.3 


VISION Assembléon 


Chapter F2 


CHAPTER F2 Safety and ergonomics 


The vision system is part of the whole machine. 
Safety and ergonomics is only described for the machine as a whole. 
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CHAPTER F3 Technical specifications 


F3.1 Identification 


F3.1.1 CV camera, identification 


Figure 2 CV camera, identification 


No. Description Format Occurrences 
1 Technical identification 12 digit number, last digit marked at 
bottom of sticker. 
2 Commercial identification 6 digit PA-number. PA 1863/10 (SFOV) 
PA 1862/10 (LFOV) 
6 digit DC-number. 


Figure 3 CV camera, identification 
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CHAPTER F4 Functional description 
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F4.1 Vision system, overview 
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Figure 4 Vision system 


1. CV (component vision) camera 
2. BA (board alignment) camera 
3. Interconnection board base 

4. System controller 


The CV camera is used for, alignment and checking of components. The alignment 
function of the CV camera is to measure the orientation of the component on the 
placement head with respect to the head that picked it. The orientation data is 
used to calculate the target position, where the placement head is lowered for 
placement. Since the placement head position is related to the machine by the CV 
camera and the board position is related by the BA camera, an accurate component 
to board target position is calculated. 
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F4.2 Component vision 


F4.2.1 Alignment proced 
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Figure 5 — Alignment overview 


Component vision is done by exposure of the picked component within the field of 
view of the CV camera. In the meantime the BA camera measures the head marker. 
The CV camera can determine the position of the component with respect to four 
markers on the glass plate, which have a defined position to the head marker. The 
results of measuring the component, CV markers and head marker is to improve the 
placement accuracy of the component. 


Components are measured as follows: 

1. The BA camera measures the head marker to define the exact location of the CV 
camera. 

2. The picked component is moved within the field of view of the CV camera. 

3. The CV camera takes a picture of the component and the four CV markers on the 
glass plate. 

4. The software calculates the exact offset and takes this offset in account for a 
correct placement of the component on the board. 
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F4.2.1.1 Glass plate in CV camera 


oe 


Figure 6 Glass plate 


1. Head marker 
Position of this marker is measured by the BA camera, simultaneously with the 
component measurement. 

1a.Head markers for placement heads dual vision configuration. 

2. CV markers 
Position of these markers are measured by the CV camera, when starting 
production and every 20 minutes. 
The marker positions result in an imaginary intersecting line (a). 

3. Position markers (temperature compensation). 
Position of these markers are measured by the BA camera, when starting 
production and every 20 minutes. 
This to eliminate temperature influences. 
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F4.3 CV camera, parts 


Figure 7 CV camera, parts 


1. Large field of view (LFOV), small field of view (SFOV) camera illumination units, 
see F4.3.1 

2. Illumination control unit, see F4.3.1.1 

3. Dump bins. 

4. Glass plate with markers, see F4.2.1.1 
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F4.3.1 CV camera with illumination unit 


Back light Back light 
illuminator illuminator 


> OF SO I 0 I I I I 


Dark field LED Dark field LED 


Mid field LED ir Q qf Mid field LED 
| l : 


Re 
Bright field LED b a Bright field LED 
wo 


y | Camera 


Figure 8 CV camera with illumination unit 


Dark field of view is used for bumped components. This beam of light creates a 
reflection and makes the bumps visible for the camera. 


Bright field of view is used for leaded components This beam of light creates a 
reflection on the leads and makes the leads visible for the camera. 


Mid field of view is used to create the correct balance between dark field and mid 
field or bright field and mid field. 


Back light is used for odd components. 
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F4.3.1.1 CV camera, illumination control unit 


4022 593 50293 
08.03 


The function of the illumination control unit is: 


e to control the (small field of view (SVOF)/large field of view (LFOV)) camera's 
e to control the illumination units and deliver the current for the illuminations 
LEDs 


e to store calibration data 


e support maintenance and service functions (number of flashes, sense the 
availability of power supplies, temperature measurement). 


The illumination control unit is interfaced to the machine controller via Firewire. 


Trigger and 24V is supplied via the interconnection board base. 
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F4.4 Board alignment 
F4.4.1 BA camera 


The BA cameras (Figure 9) are mounted on the X carriage. 


The camera is mounted face-down and provides a digital picture via the firewire to 
the system controller. This picture can be processed to perform board alignment, 
artwork recognition or bad mark sensing. The BA camera is equipped with two (2) 
light sources: bright field and dark field. 

It improves the placement accuracy of the component with respect to the board by 
measuring fiducials. 


Firewire (+power) 


Trigger 
Figure9 BA camera 
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CHAPTER F5 Trouble shooting 


F5.1 Troubleshooting work flow 


Diagnosis tree Procedure Reference information 


What, when? How? Where to find what? 


(PA 1121/01) 


Structure Procedures Technical details 


(Make 


decision) (Get answer) (Find connections, LED's, etc.) 


Figure 10 Visual structure of chapter 5 


This chapter is structured around 3 main questions to help troubleshooting the 

machine: 

1. What must I do when? Make the right decision with help of the diagnosis tree. 

2. How must I do it? Get the right answers with the right procedures. 

3. Where can I find specific information? Get the technical details to be able to 
retrieve the right answer from the procedure. 


The diagnosis trees, diagnosis procedures and reference information are separate 
paragraphs in the manual. The links between these paragraphes are in one direction 
in the text. 


Using this manual on-line will link the paragraphs in two directions using the ‘back’ 
button in the browser. 
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F5.2 Diagnosis trees and tables 


F5.2.1 Diagnosis trees, conventions 


——— ( ; Test (> Error tree 
( en ad \._/ Connector 


Conclusion / 
information 


Predefined 
Decision procedure 


Figure 11 Error trees, conventions 


Action 
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Picture intake problem 


/* Problem with 
\ picture intake ie 


of connectors and 
cables 


L 


power and LEDs 
on vision interface 
board 


Visual inspection ') 


2 
Check fuses, (@) 


Yes 
v 


Do not start 
the machine. 


Ne, 


Check Firewire 
cabling and boards 
in machine 
controller by using 
the firewire 
communication 
tool on NT desktop 


No 
ie 
/ 


Replace fuse 


Yes 


Camera check. “| 
Use vision test 
tool. 


! 


NY 


No 


5 ) 


Replace board or | 
cable(s) 


No 


Re-install 
software 


< (e) 
+— 9 zs 
(2) 


Key 


Replace camera 


Figure 12 ‘Picture intake problem 


Service Manual 
AX-201 


VISION 
Chapter F5 


Reference: 


1. F5.4 Diagrams 
2. B5.3.11 Interconnection 
board base, fuses and LED 
signalling 
. A5.1.7 Vision hardware 
test tool 
4. A5.1.7 Vision hardware 
test tool 
5. B8.19 Interconnection 
board base, replacement 
6. B8.3 Operating software, 
installation 
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F.15 
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F5.3 Reference information 
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F5.4 Diagrams 


Pressed air 


\ Trigger 
oho 7 


: 
x31] [X33 = X32 


oo 


System controller 


Figure 13 Vision diagram 


. CV camera, front 

. CV camera, rear 

. BA camera, front 

. Interconnection board base (IBB) 
. System controller 

. BA camera, rear 

. Repeater. 
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CHAPTER F6 Measurement, adjustment and calibration 


NOTE: Adjustments, maintenance and repair of this equipment should only be 
carried out by qualified personnel. More detailed repairs not included in 
this manual should be carried out by the Assembléon Service Centre 
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CHAPTER F7 Maintenance instructions 


NOTE: 


Operation, adjustment, maintenance and repair of this machine shall be 
carried out by qualified and trained personnel only. 


This chapter contains detailed (corrective and preventive) maintenance 
instructions. 


The preventive maintenance intervals are defined in A7.3 Preventive maintenance 
schedule . 


For Material Safety Data Sheets, see A2.12 Material safety data sheets (MSDS) 
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F7.1 CV camera, cleaning the external waste bin 


Estimated time te complete [min.]: 2 
Required special tools.......... Vacuum cleaner 
Required part(s) ............. - 


Assembléeon 


1. Cleaning the external waste bin 
e Use a vacuum cleaner or empty the external 
waste bin. 
e Remove waste bin by lifting it and move it 
sidewards. 
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F7.2 Vision markers on CV camera, cleaning 


Estimated time te complete [min.]: 5 
Required special tools.......... Ethanol, fibre free tissues 
Required part(s) 


1. Prerequisites 


2. Clean the markers 


e Remove trolley. 


e Use a fibre free tissue and ethanol. 
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F7.3 BA camera, cleaning 


Estimated time te complete [min.]: 2 
Required special tools.......... Clean air spray, lens tissue 
Required part(s) 


IRRITATING SUBSTANCE 
ACAUTION Direct contact may cause irritation of the skin. 


Avoid direct contact. Use Personal Protection Equipment. 


Assembléon 


1. Prerequisites 


e Power down the machine. 


2. Cleaning the lens of the BA camera 3 To - jal 


e Remove dust from the board alignment lens 2 
using a clean air spray and lens cleaning tissue. 


e Clean the LEDs with fibre free tissues. © 
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F7.4 CV camera, cleaning the glass plate 
Estimated time te complete [min.]: 15 


Required special tools.......... Fibre free tissue, ethanol, small soft brush 
Required part(s) ............. - 


IRRITATING SUBSTANCE 
AACAUTION Direct contact may cause irritation of the skin. 


Avoid direct contact. Use Personal Protection Equipment. 


1. Prerequisites 
e Stop production. 
e Remove the trolley on section 2. 
e If necessary, remove the metal cover very carefully. 
2. Cleaning the CV camera(s) 


e Clean the glass plate using a fibre free tissue 
with ethanol. 

Use a soft brush to clean the CV markers 
underneath. 

e Clean the glass plate again with a fibre free 
tissue but now without the ethanol. 

e Clean the rear camera glass plate the same as the 
front camera. 

e Clean the 4 corner markers of the CV camera (8 
per glass plate) from the inner side with a very 
small brush using fibre free tissue and ethanol. 

Note: Do NOT remove the glass plate during this 
cleaning action. 


3. Finalize 


e Place the trolley back, close the hood and continue production. 
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F7.5 CV camera, cleaning the internal waste bin 


Estimated time te complete [min.]: 
Required special tools.......... 
Required part(s) ............. 


Assembléon 


1. Prerequisites 


e Remove the trolley in front of the CA camera. 

e Type A only: Remove the four bolts (1) and 
take off the trolley guide in front of the CV 
camera. 


Note: If desired, trolley guide type A can be replaced 
by type B. 


2. Empty the waste bin 


e Loosen the mounting bolts (2). 

e Take the dump bin (3) out and empty it. 
3. Finalize 

e Install the dump bin (3). 


e When removed, install the trolley guide (four 
bolts) in front of the CV camera. 


Service Manual 
F.24 AX-201 


4022 593 50293 
08.03 


F7-00005.fm 


F8-00001.fm 


Assembléon VISION 


Chapter F8 


CHAPTER F8 Installation and replacement instructions 


F8.1 Replacement instructions 


Only those parts that require special procedures will be detailed in this section. 
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F8.1.1 BA camera, replacement 


Estimated time te complete [min.]: 
Required special tools......... 
Required part(s) ............ 


15 


A8.4.13 Vision, spares 


Assembléon 


1. Prerequisites 


e Power down the machine. 
Note: Remember where the tie wraps are located. 


2. Replacing the BA camera 


Note: Avoid working above the CV camera. Preferably 
shift the X-beam to the mechanical Y end stop 
before replacing the BA camera. 

e Disconnect the connectors. 

e Use a 2.5 mm Allen key to loosen the 3 BA 
camera bolts and take the BA camera off 
carefully. 

Note: When the BA camera is located between 
placement head DV: Remove the bracket that 
blocks the bolts. 

e Assemble the BA camera in the reverse order of 
removal, torque screws to 1.5 Nm crosswise. 
Apply Molykote DX paste on the thread. 

e Mount new tie wraps where removed before. 


3. Finalize 


x) 


e Perform an exchange calibration of the BA camera, see A6.1.1 


Exchange calibration procedure . 
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CV camera, replacement 


Estimated time te complete [min.]:  - 
Required special tools.......... - 
Required part(s) ............. - 


DANGER, HIGH VOLTAGE 
Contact may cause electric shock or burn. 
Turn off and lock out machine before servicing, see Safety chapter. 


1. Prerequisites 
e Remove the trolley(s). 


e Shut down the machine and set main power switch to ‘OFF’; 


e Switch off power at the factory switch. 


e Lock the main switch by a padlock to avoid unauthorized use. 


2. Removal 


e Loosen 2 CV camera fixing bolts (A); 

e Disconnect the connectors. 

e Disconnect air hose. 

e Tilt CV camera from location dowels (B). 


3. Assembly 


e Installing of the CV camera is in reverse order of 
removal. 


4. Finalize 


e Perform an exchange calibration of the CV 
camera, see A6.1.1 Exchange calibration 
procedure 
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F8.1.3 Repeater, replacement 


Estimated time te complete [min.]: 
Required special tools.......... 
Required part(s) ............. 
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1. Prerequisites 


e Remove the trolley(s) rear. 
e Shut down the machine. 


2. Replace repeater 


e Disconnect the connectors from repeater. 
e Remove cover (1). 

e Replace repeater (2). 

e Mount cover (1). 


3. Connect repeater 


e Connect repeater according picture. 
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CHAPTER G1 Introduction 


The XY robot contains two Y-axes (Y1 at the left, Y2 at the right) and one X-axis, all 
with linear motors and linear encoders. Each axis has its own controller and power 
stage, all located inside the control supply. These controllers are interfaced through 
a Synqnet network. 


Figure 1 XY robot parts 


. XY controller in process controller 
. Motion amplifiers X, Y1 and Y2 

. Y1 motor 

. Y2 motor 

. X motor. 
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CHAPTER G2 Safety and ergonomics 


The base is part of the whole machine. 
Safety and ergonomics is only described for the machine as a whole. 


See CHAPTER A2 Safety . 
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CHAPTER G3 Technical specifications 
G3.1 Identification 
G3.1.1 XY robot, identification 


14022 512 5965 1 
No : DC xxxxxx 
Weight 1 XXXxX kg 


Made in xxxxx 
www.assembleon.com 


Figure 2 XY robot, identification 


Use a mirror for identification. 


No. Description Format 

1 Technical identification 12 digit number, last digit marked at 
bottom of sticker. 

2 Serial number 6 digit DC-number. 


Figure 3 XY robot, identification 
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CHAPTER G4 Functional description 


Components are transported from the feeding sections to the place where they are 
placed on the board. Horizontal movement (X and Y direction) is done by the XY 
robot. 


G4.1 XY robot, overview 


Figure4 XY robot 


Parts overview: 


. XY controller in process controller 

. Interconnection board drives in control supply 

. Encoders 

. Motion amplifiers Y1,X,Y2 

. Fan X 

. Fan Y1, Y2 

The XY robot contains two Y-axes (Y1 at the left, Y2 at the right) and one X-axis, all 
with linear motors and linear encoders. Each axis has its own controller and power 
stage, all located inside the electronics cabinet. These controllers are interfaced 
through a Synqnet network. 
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CHAPTER G5 Troubleshooting 


G5.1 Troubleshooting workflow 


The troubleshoot chapter is structured around 3 main questions to help 
troubleshooting the machine: 


1. What must I do when? Make the right decision with help of the diagnosis tree. 


2. How must I do it? Get the right answers with the right procedures. 


3. Where can I find specific information? Get the technical details to be able to 
retrieve the right answer from the procedure. 


NOTE: Using the electronic version of the manual will enable the user to use 


hyperlinks and the ‘back’ button in the browser to navigate quickly through 
the information in separate paragraphs. 


Diagnosis tree Procedure 


Reference information 


What, when? How? Where to find what? 


Ll 
tal 
| + 
ily 4 
iF 
Structure — Procedures Technical details 
(Make decision) (Get answer) (Find connections, LED's, etc.) 


Figure 5 Visual structure of chapter 5 
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G5.2 Diagnosis trees and tables 


G5.2.1 Diagnosis trees, conventions 


——— ( ; Test (> Error tree 
( en ad \._/ Connector 


Conclusion / 
information 


Predefined 
Decision procedure 


Figure 6 Error trees, conventions 


Action 
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G5.2.2 XY robot, diagnosis tree 


XY robot problem 


Check servo power GC) 


presence 


Machine does not run {*) 


speed 


Does the 


YES 


problem occur on 
multiple axis? 


NO 


Check display on 
motion amplifier 


Check XY controller 


Replace XY controller 


Figure 7 


Motion amplifier NO — 
OK? 


YES 


Check Encoder LED 


Check reference marker 
presence 
(red LED) 


Check connections () 


of cable interface 


HDR diagnose tool 


Result OK? 


YES 


C Re-Start System , 


XY robot, diagnosis tree 


Start-up the ©) 


—— NO 
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Reference: 

1.G5.2.2.1 Check servo 
power presence 

2.G5.3.4 Motion amplifier, 
connections 

3.G5.3.6 Encoders on XY 
robot, LED signalling 

4.G5.3.1 XY controller, 
settings 

5.G8.1 XY controller, 
replacement 

6.G5.4.1 XY robot, wiring 
diagram 

7.A5.1.3 TIP tools 

8.G5.2.2.2 Machine does 
not run at full speed 
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G5.2.2.1 Check servo power presence 


Assembléeon 


1. Check LED on digital 10 SLICE /0 


e Check if LED IN1-3 is ON. @LNKNN 


e If LED is off, see B5.2.2 Mains power supply, @cveuc 
diagnosis tree 
@LNK OUT 


@REPEATER p He 


@FPGA 


G5.2.2.2 Machine does not run at full speed 


1. Check cooling of XY robot 


Specified ambient operating temperature is 20°C to 28°C. 
The XY robot speed can be reduced due to over temperature in the 
motors. This can be caused by filthy fans. 
e Clean the fans, see 
* G7.3 Fans on X axis, cleaning 
* G7.4 Fans on Y axis, cleaning 
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G5.3 Reference information 


G5.3.1 XY controller, settings 


Location of XY controller, see B5.3.6 Process controller, slots 
= 


a 
o 
« 
~~ 
2 
6 
7 
ft 
e 
1S 
z 
~ 
a 


Figure 8 XY controller 


No setting applicable. 
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G5.3.2 Interconnection board drives (IBD), connections 


This part is mounted in the control supply, see B5.3.1 Control supply, lay-out 
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Figure 9 


Connector 


x34 DPI DY 
5, 


x3 
O CBP} 


xDD 


Interconnection board drives (IBD) 


Description 
24V IN 


E-stop IN 


External |/O from motion amplifier, servo 


C2 from motion amplifier (encoder in) servo 


C3 from motion amplifier (Enable) 


Logic supply from motion amplifier, servo 


Fan 


Encoder 


Motor PTC 


LED signalling 
H1 


External PTC 
Description 
Enabling circuit 


H2 


Power supply 


Figure 10 Interconnection board drives (IBD) 
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G5.3.3 Interconnection board drives (IBD), signals 
This part is mounted in the control supply, see B5.3.1 Control supply, lay-out 


2 
KY) zcumarcixs 


2a 


o(sx2j\olal lal logsajo, lal et soG2\e 
x oA 


i ee - i aT 


Figure 11 Interconnection board drives (IBD) 


Netname Description Netname 


X31, External I/O drive Y2 
TEMP-Y2 


RELAY-Y1 RELAY-Y2 
Alarm-Y 1 Alarm-Y2 
OV OV 

N.C. C. N.C. 

N.C. ‘G: N.C. 


X12, Encoder Drive X (to C2) X22, Encoder Drive Y1 (to C2) | X32, Encoder Drive Y2 (to C2) 
5V encoder 5V-X 5V encoder 5V-Y1 5V encoder 5V-Y2 
GND encoder GND-X GND encoder GND-Y1 GND encoder GND-Y2 
ENCA-X ENCA-Y1 ENCA-Y2 
ENC/A-Y1 ENC/A-Y2 
ENCB-Y1 ENCB-Y2 
ENC/B-Y1 ENC/B-Y2 
ENCI-Y1 ENCI-Y2 
ENCII-Y1 ENC/I-Y2 


CO] CO} NI] Gd] Cn] BY] co] Po] > 


CO} NI] D>} G1} B} Go} PO] => 


PTC2-Y1 thermostat Low PTC2-Y2 
X13, Enable X (to C3) X23, Enable Y1 (to C3) X33, Enable Y2 (to C3) 
Enable Enable Enable 
OV OV OV OV 
N.C. C. N.C. N.C. N.C. 
X14 Logic supply servo drive X X24 Logic supply servo drive Y1 | X34 Logic supply servo drive Y2 
24V-X 24V-Y1 24V-Y2 
OV OV OV OV OV OV 
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Pin Description 
X15 FAN X 


Netname Description 


X25 FAN Y1 


Assembléon 


Netname Description 
X35 FAN Y2 


Netname 


24V-FANS — | 24V 


24V-FANS 


24V-FANS 


X16 Encoder X 


OV OV 
X26 Encoder Y1 


X36 Encoder Y2 


OV 


5V encoder 


5V-X 5V encoder 


5V-Y1 5V encoder 


5V-Y2 


GND encoder 


GND-X GND encoder 


GND-Y1 GND encoder 


GND-Y2 


ENCA-X 


ENCA-Y 1 


ENCA-Y2 


ENC/A-X 


ENC/A-Y1 


ENC/A-Y2 


ENCB-X 


ENCB-Y 1 


ENCB-Y2 


ENC/B-X 


ENC/B-Y1 


ENC/B-Y2 


ENCI-X 


ENCI-Y1 


ENCI-Y2 


ENC/I-X 


ENCII-Y 1 


ENC/I-Y2 


Alarm-X Alarm encoder 


Alarm-Y 1 Alarm encoder 


Alarm-Y2 


N.C. N.C. 


N.C. N.C. 


N.C. 


OV OV Fan 


0V OV Fan 


OV 


24V-FANS — | 24V Fan 


24V-FANS | 24V Fan 


24V-FANS 


N.C. N.C. 


N.C. N.C. 


N.C. 


N.C. N.C. 


N.C. N.C. 


N.C. 


X17 Motor PTC's X 


N.C. N.C. 
X27 Motor PTC's Y1 


N.C. N.C. 
X37 Motor PTC's Y2 


N.C. 


PTC1-X 


PTC1-Y1 


PTC1-Y1 PTC1-Y2 


PTC1-Y2 


PTC2-X 


PTC2-Y1 


PTC2-Y1 PTC2-Y2 


PTC2-Y2 


KTY1-X 


KTY1-Y1 


KTY1-Y1 KTY1-Y2 


KTY1-Y2 


KTY2-X 


KTY2-Y1 


OV KTY2-Y2 


OV 


N.C. N.C. 
N.C. N.C. 


N.C. 


N.C. 


N.C. N.C. 


N.C. N.C. 


N.C. N.C. 


N.C. 


N.C. N.C. N.C. N.C. 


N.C. 


N.C. 


N.C. N.C. 


N.C. N.C. 


N.C. 


N.C. 


N.C. N.C. 


N.C. N.C. 


N.C. N.C. 


N.C. N.C. 


N.C. 


Cc 
X18 External PTC X X28 External PTC Y1 X38 External PTC Y2 
N.C. 


N.C. 


N.C 


N.C N.C. 


N.C. N.C. 


N.C. 


EXT-KTY1-X 


EXT-KTY1-X | EXT-KTY1-Y1 


EXT-KTY1- 
Y1 


EXT-KTY1-Y2 


EXT-KTY 1- 
v2 


EXT-KTY2-Y1 


OV EXT-KTY2-Y2 


OV 
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G5.3.4 Motion amplifier, connections 
This part is mounted in the control supply, see B5.3.1 Control supply, lay-out 


Rotary switch (overruled by software) 
(To XMP via FPGA) 


Logic supply aS ER, 
re 
siGe = 


Ls 


XY controller 
ates in PC 


X23 
X22 


power 
VVVadaa 


PH-DV 
controller 2 


X61 X60 


PH-DV 
controller 1 


X61 X60 


Digital lO 


Figure 12. Motion amplifier, connections 


Connections to motion amplifier, see G5.4.1 XY robot, wiring diagram 
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G5.3.5 Motion amplifier, LED signalling 


Description 


After logic power is applied, the LED will show a decimal 
point only. The drive is not operational at that point. A 
SynqNet RESET needs to be executed in order to bring the 
drive to an operational state. 


Description 


EEPROM fault is a hardware failure and the drive must be 
returned for repairs. 


Torque Mode: the drive is configured and ready to be 
enabled. 


Alternating 


Internal-failure of positive analog supply voltage is a 
hardware failure and the drive must be returned for repair. 


The decimal point is on when the drive is enabled. 
The XY robot must be initialised once at first start. 


Alternating 


Internal-failure of negative analog supply voltage is a 
hardware failure and the drive must be returned for repair. 


This indicates that the drive is configured and ready to be 
enabled. The encoder initialization process will begin when 
the drive is enabled. 


Alternating 


SynqNet communications fault. Check that the SynqNet 
cables are in place. 


Drive in Foldback (current limiting) 


Flash memory checksum failure (at power up). Need to re- 
configure the drive’s parameters and SAVE them in the 
flash memory. 


Alternating 


Alternating 


Encoder wire break 6 


Illegal Halls, a state of either 000 or 111 was detected on 
the Halls signals. 


pm] | au 
> > > 
oD oD oD 
=. =. =. 
=| S S 
a a a 


Over-current results from either a short circuit on the motor 
power, or by excessive current loop gain. This fault can only 
be cleared by cycling the power of the drive. 


Alternating 


Index line break 


Over-voltage generally caused by regenerative voltage The commutation initialization process has failed. Read the | 14 
a when decelerating the motor. Use a regen resistor to i | WNSERR value (parameter 0x2F) to see what caused the 

absorb the regen energy. failure. 
Flashing Alternating 

Drive over-temperature. Alter- | EnDat communications fault, check that the EnDat encoder | 15 
iq i nating | is connected, or check the MENCTPYE parameter to verify 

that it is correctly set. 

Flashing a fy] 

Under-voltage, this fault will appear when the main AC AIB out of range for a sine encoder and a resolver, the drive | 16 
uy power is not connected. It may also appear during high fi] checks that sin2 and cos2 = 1, within tolerance. This fault 

accelerations. If this is the case, consider programming indicates that the signal amplitudes are out of tolerance. 
Flashing UVMODE to ride through temporary voltage sags, and Altemating This fault is not relevant for Encoder feedback. 

UVRECOVER to determine how the drive recovers from an 

under-voltage fault. Servo power disabled. 

No comp; the drive is not configured. Load a configuration Motor over-temperature — this fault may be triggered ifthe | 17 
| Hi file and execute the CONFIG instruction. H motor does not contain a temperature sensing device. If 

this is the case, set THERMODE to 1, which will tell the 

Altemating Flashing drive to ignore this fault. 

Watchdog: drive firmware failure. Internal failure of positive and negative analog supply 
| fi] 4] voltages. 

Alternating 
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Figure 13 
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G5.3.6 Encoders on XY robot, LED signalling 


Figure 14 Encoder on XY robot 


Encoder position LED (2) 
As shown in picture Green 


At reference marker (1) Green, when passing the LED flashes red for 0.25 sec. 


Figure 15 LED signalling encoder 
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wiring diagram 
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Encoder on Y-axis, adjustment 


Estimated time te complete [min.]: 20 


Required special tools.......... Encoder adjustment tool, see A8.5.3 
Maintenance kit (PA 2440/00) 
Required part(s) ............. Loctite 243 


1. Prerequisites 


e Place XY robot in the middle of the machine 
(above the board transport). 


2. Place encoder adjustment tool 


e Keep tool against the beam and turn the knob 
(1) until the tool touches the beam (A) and the 


encoder block 
e Finger tighten 
e Finger tighten 

block (2). 


e Loosen the encoder (4). 
e Secure bolts (2,3). 


3. Adjust encoder 


e Power up the machine (and press the start 


button). 
e Turn the knob 
e Turn the knob 


and find the point where the LED (6) switches 
from RED to GREEN. 
e Set the clock gauge (5) to 0.0. 


e Turn the knob 


and find the point where the LED (6) switches 
from GREEN to RED. 

e Read out the clock gauge (5, e.g. +0.32). 

e Range in this example is 0.32, meaning an 
average value of 0.32/2= +0.16 

e Read the offset value from the sticker (7, 


e.g. -0.05) 


e Adjust encoder to 0.16+(-0.05)= +0.11 


e Turn the knob 


calculated value. 
4. Secure encoder 


e Remove the two mounting bolts (4) and apply 
Loctite 243, one by one. 


5. Finalize 


G.20 


e Remove tool. Start with screws (2) holding the |REAR VIEW 


encoder block. 


(B) at the same time. 
the two outer screws (3). 
the two screws in the encoder 


(1) clockwise to the limit. 
(1) slowly counter clockwise, 


(1) slowly counter clockwise, 


(1) to 0 and than to the 


e Adjust reference marker, see G6.3 Reference markers on X and Y axes, 


adjustment . 
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G6.2 Encoder on X-axis, adjustment 


Estimated time te complete [min.]: 20 

Required special tools.......... Loctite 243, adjustment spacer, A8.5.3 
Maintenance kit (PA 2440/00) 

Required part(s) ............. : 


1. Prerequisites 


e Power up the machine and remove the trolleys at the front. 
e Remove the BA camera with the bracket, 
see G8.4 Encoder on X-axis, replacement . 
e Remove the mounting bolts (1). 
e Clean the bolts (1) and apply Loctite 243. 
e Finger tighten the bolts (1). 


2. Adjust the X-axis encoder 


SS 
¢ Power up the machine. — 


Note: Tighten the left bolt first. 
e Remove adjustment spacers (2). 


3. Check the X-axis encoder 


e Check if LED (4) is green. 
Note: Look in the direction as indicated, or use a 

mirror to see the shine of the LED. 

e Check if LED (4) is flashing red (+ 0.25 sec) at 
the reference marker location (3). 
Adjust reference marker, if necessary, see G6.3 
Reference markers on X and Y axes, adjustment 

e Adjust encoder if LED is not OK. 


4. Finalize 


e Position two adjustment spacers (2) (0.8 mm) —# A 
between encoder and linear scale. 5 ° 
e Press encoder against the adjustment spacers 3 iia q 
and secure encoder (1). 6 
/— 


lea 
@ jolt 


e Power down the machine. 
e Install the BA camera, see F8.1.1 BA camera, replacement . 
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G6.3 Reference markers on X and Y axes, adjustment 


XY-ROBOT 
Chapter G6 
Estimated time te complete [min.]: 
Required special tools.......... 
Required part(s) ............. 
1. Adjusting the reference marker 


G.22 


e Move the encoder over the reference marker in 
the direction shown on picture. 

e The reference marker is adjusted correctly 
when the LED flashes red for 0.25 seconds. 

e If it flashes orange or goes blank, the reference 
marker adjuster screw should be turned anti- 
clockwise by 1/8 turn steps and the procedure 
repeated until a red flash is obtained. 
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G6.4 Sweepers on X and Y axes, adjustment 


Estimated time te complete [min.]:  - 
Required special tools.......... Feeler gauge 


A8.6.3 Recommended standard tools 
Required part(s) 


1. Prerequisites 


e Remove the trolleys. 
e Power down the machine. 


2. Adjust sweepers on Y axis NSS 
e Remove cover (1). ‘“ 
e Adjust sweeper (2),use feeler gauge of 0.3 mm. | ° 
e Secure sweeper, apply Loctite 243. 
Tightening torque 2 Nm. 
e Adjust cover (1),use feeler gauge of 0.3 mm. 
e Apply Loctite 243. 
Tightening torque 2 Nm. 


3. Adjust sweepers on X axis 


e Adjust sweeper (3),use feeler gauge of 0.3 mm. 
e Secure sweeper, apply Loctite 243. 
Tightening torque 2.9 Nm. 
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CHAPTER G7 Maintenance instructions 


G.24 


NOTE: 


Operation, adjustment, maintenance and repair of this machine shall be 
carried out by qualified and trained personnel only. 


This chapter contains detailed (corrective and preventive) maintenance 
instructions. 

The preventive maintenance intervals are defined in A7.3 Preventive maintenance 
schedule . 

For Material Safety Data Sheets, see A2.12 Material safety data sheets (MSDS) 
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G7.1 Linear scales on XY robot, cleaning 
Estimated time te complete [min.]: 2 


Required special tools.......... Ethanol 
Required part(s) ............. - 


1. Cleaning linear scales and reference 
markers 


e Move the XY robot by hand and clean the newly 
exposed surface of the X and each Y axis linear 
scale with ethanol. 

e Visually inspect the linear scales and reference 
markers for signs of wear or damage. 
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G7.2 Linear guides on XY robot, cleaning and lubricating 


Estimated time te complete [min.]: 
Required special tools ......... 


Required part(s)............. 


30 

Grease gun with Kluber Isoflex Topas NCA52, 
see A8.5.3 Maintenance kit (PA 2440/00) , 
vacuum cleaner (with plastic attachments) 
fibre free tissues. 


IRRITATING SUBSTANCE 
ACAUTION Direct contact may cause irritation of the skin. 


Avoid direct contact. Use Personal Protection Equipment. 


Until further notice 


Lubricate the linear guides every 2 months. 
Rotate the grease nipple (1) on the Y1 and Y2 
axe to make it accessible for the grease gun. 
Apply 3-6 shots while moving the XY robot. 
Turn the grease nipple (1) back in the initial 
position to avoid collision with the end stop 


spring (2). 

Check if grease nipple (1) can pass the end 
stop spring (2) by moving the XY robot by 
hand. 


1. Prerequisites 


e Remove the trolleys. 
e Power down the machine. 


e Clean the XY robot area using a vacuum cleaner with plastic 


attachments to avoid scratching. 
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2. Cleaning the linear guide rails 


e Move all carriages by hand and clean the newly 
exposed surface of each linear guide rail with 
fibre free tissues. 

e Remove old grease and contaminations. 


3. Lubricating the linear guides 


e The following grease instructions should be 
performed at all 3 axis. 

* Inject slowly and with a light pressure two 
or three shots of grease into the grease 
nipples. During this action, slowly move the 
carriage back and forth. 

* Check if a thin layer of grease is visible at 
each ball way. If there is grease on other 
places, the grease was probably injected too 
fast, or the carriage has not been moved. In 


XY-ROBOT 
Chapter G7 


that case the procedure must be repeated. 
* Tilt and remove the grease gun. 
* Remove excessive grease from all guides, 
rails and nipples. 
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G7.3 Fans on X axis, cleaning 


Estimated time te complete [min.]: 20 
Required special tools.......... - 
Required part(s) ............. - 


1. Prerequisites 


e Remove the fans, see G8.9 Fans on X-axis, replacement 
Note: Perform this procedure at the side with the placement heads HA 


2. Clean the fans 
e Clean the fans with compressed air. 
3. Finalize 


e Install the fans, see G8.9 Fans on X-axis, 
replacement 
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G7.4 Fans on Y axis, cleaning 


Estimated time te complete [min.]: 30 
Required special tools.......... Vacuum cleaner 
Required part(s) 


1. Prerequisites 
e Remove the fans, see G8.8 Fans on Y-axis, replacement 
2. Clean the fans left and right 


e Clean the fans with pressed air. 
e Clean the air channels. 


3. Finalize 


e Install the fans, see G8.8 Fans on Y-axis, 
replacement 
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G7.5 Encoders on XY robot, cleaning 
Estimated time te complete [min.]: 10 
Required special tools.......... Ethanol 
Required part(s) ............. - 
1. Prerequisites 


2. 


3. 


4. 


5. 


G.30 


e Power down the machine. 

e Remove the trolleys. 

Remove the encoder 

On X-axis: 

e Remove the encoder, see G8.4 Encoder on X-axis, replacement 

On Y-axes: 

e Remove the encoder, see G8.3 Encoder on Y-axis, replacement 

Cleaning the encoder 

e Using fibre free tissue moistened with ethanol. 

e Clean the linear scales, see G7.1 Linear scales on 
XY robot, cleaning 

Install the encoder 

On X-axis: 

e Install the encoder, see G8.4 Encoder on X-axis, 
replacement 

On Y-axes: 

e Install the encoder, see G8.3 Encoder on Y-axis, 
replacement 


Finalize 


e Clean the linear scales, see G7.1 Linear scales on 
XY robot, cleaning 

e Power up the machine 

e Check function of the encoders, see G5.3.6 Encoders on XY robot, LED 
signalling 
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G8.1 XY controller, replacement 


Estimated time te complete [min.]:  - 
Required special tools.......... - 
Required part(s) ............. 


1. Prerequisites 


e The XY controller is part of the process 
controller (1), see B8.2 Controller (system or 
process), replacement 

Note: The process controller can only be exchanged 
as a complete module at the customer site. No 
parts are defined as a spare part. The complete 
controller is defined as an Assembleon 
repairable module. 
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G8.2 Motion amplifier, replacement 
Estimated time te complete [min.]:  - 


Required special tools.......... - 
Required part(s) ............. A8.4.12 XY robot, spares 


1. Prerequisites 


e Power down the machine. 
e Open the rear door. 
e Pull out the control supply unit and locate the 


2. Replace the concerning motion amplifier 


concerning motion amplifier (Y1, X, or Y2). 


Disconnect wiring. ® 
Loosen the two mounting bolts (1). 

Lift the motion amplifier and take it out. 
Place the new motion amplifier. 

Tighten the bolts. 

Connect wiring. 


3. Finalize 


Power up the machine, and check the status of the motion amplifier, 
see G5.3.5 Motion amplifier, LED signalling 
Send back the motion amplifier in the original packaging. 
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G8.3 Encoder on Y-axis, replacement 


Estimated time te complete [min.]: 
Required special tools.......... 
Required part(s) ............. Loctite 243 A8.4.12 XY robot, spares 


1. Prerequisites 
e Place XY robot in the middle of the machine (above the board transport). 
2. Remove encoder cable 


e Disconnect connector. 
e Cut all tie wraps. 


3. Remove encoder 


e Loosen the two screws (1). 
e Encoder with brackets (2) slides out. 


4. Mount encoder 


e Transfer the block to new encoder (3). 
Apply Loctite 243 to the bolts. 
e Mount the encoder assembley on the tool (4). 
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5. Position the encoder 


e Position tool with encoder. 
e Tighten the bolts (5). 
e Finger tighten the encoder with the two screws 


(1). 


6. Mount encoder cable 


e Connect connector. 
e Secure cable with tie wraps. 
7. Finalize 


e Adjust the encoder, see G6.1 Encoder on Y-axis, 
adjustment 
4022 593 50293 Service Manual 
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1. Prerequisites 


Note: Perform this procedure at the front side of the 


2. Replace the encoder 


3. Adjust encoder 


G8.4 Encoder on X-axis, replacement 


Estimated time te complete [min.]: 
Required special tools.......... 


Required part(s) ............. 


Loctite 243, Adjustment spacer, A8.5.3 


Maintenance kit (PA 2440/00) 
A8.4.12 XY robot, spares 


XY robot. 
Remove the trolleys at the front. 


Power down the machine. 

Remove the BA camera with bracket. 

Note the position of fan cable and tie wraps. 
Note the position of encoder cable and tie 


wraps. 


Loosen connector. 

Loosen two bolts of encoder bracket (1). 
Transfer bracket (2). 

Apply Loctite 243 to mounting bolts. 
Re-place encoder on the X-axis. 

Finger tighten the bolts (1). 


Adjust the X-axis encoder, see G6.2 Encoder on 
X-axis, adjustment , step 2 
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4. Mount BA camera with bracket 


e Press the BA camera downwards when 
tightening. 

e Apply Loctite 243 to mounting bolts. 

e Tightening torque 6 Nm. 

e Perform an exchange calibration of the BA 
camera, see A6.1.1 Exchange calibration 
procedure . 
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G8.5 Linear scale on X-axis, replacement 
Estimated time te complete [min.]:  - 
Required special tools.......... Linear scale tool X-axis, A8.5.3 Maintenance kit 
(PA 2440/00) Ethanol, scalping-knife 


Required part(s) ............. A8.4.12 XY robot, spares 


1. Prerequisites 


e Remove the encoder, see G8.4 Encoder on X-axis, replacement 
2. Mount tool 
e Transfer encoder block (1) to linear scale tool 
(2). 
e Push tool gently as far as possible against the 
beam and secure, using the same bolts (3). 


3. Mark start and end position of linear scale 


e Remove end clamps (left and right). 

e Copy the start and end position of the linear 
scale from the old scale. 
OR 


e Mark the start and end of the linear scale using 
a flexible steel rule. 


e Mark on a place where no cleaning is required. 


4. Clean linear scale area 


e Remove old scale. 
e Scrape the remaining glue from end plates from the X-beam. 
e Clean the surface firmly with ethanol to remove any dust, 
coloured particles grease or fat. 
Clean at least eight times. 
Use each time a new fibre free tissue. 
e Wait at least 15 minutes before mounting the new scale. 
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5. Start 


e Lead linear scale through the X carriage (1). 

e Remove foil of scale and press scale lightly on 
start position (2). 

e Pull foil from underneath the X-carriage (3). 


6. Stick the linear guide 


e Move X-carriage to start position. = 
e Gently move the X-carriage to the left (5) while | 

pressing the scale to the X-beam by finger (4). 
e Pull the foil with the other hand (6) meanwhile. 


7. Stick the end clamp covers on both sides 


e Remove the coating from the linear scale over 10 
mm (7). Use a scalping-knife. 
Note: This to gain a better contact surface for the end 
clamp cover (8). 
e Use the glue supplied with the end clamp. 


8. Finalize 


e Remove tool. 
e Install encoder, see G8.4 Encoder on X-axis, 
replacement 
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G8.6 Linear scale on Y-axis, replacement 


Estimated time te complete [min.]:  - 

Required special tools.......... Linear scale tool Y-axis, 
see A8.5.3 Maintenance kit (PA 2440/00) 
Ethanol, scalping-knife 
Loctite 495 (obtain locally) 

Required part(s) ............. A8.4.12 XY robot, spares 


1. Prerequisites 


e Remove encoder, see G8.3 Encoder on Y-axis, replacement 
2. Clean linear scale area 


e Use a scalping-knife to remove the old linear scale. 

e Clean the surface firmly. 

e Remove all glue residue, use knife and sticker remover, 
e Clean the surface with ethanol. 


3. Mark start and end position of linear scale 


e Mark the start position of the linear scale using 


a flexible steel rule (measured from the rear side 
of the machine). 


4. Prepare tool 


e Place linear scale in base. 
e Place tool at the rear side of the X-beam. 
e Peel off foil and guide linear scale through the 


tool. 
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5. Mount tool 


e Check if the linear scale or foil does not get 
squeezed between tool and base. 
e Push (1) and secure the tool (2). 


6. Stick the linear scale, rear part 


e Move X-beam towards start position (3). 

e Stick linear scale at start position. 

e Slide X-beam to the front while pulling foil (5) 
and pressing (4) the linear scale. 

e Stop half way. 


7. Transfer tool to the front 


e Loosen tool (6). 


e Slide the X-beam to the rear (7) while keeping 
the tool (8) in place. 


8. Stick the linear scale, front part 


The tool appears at the front side of the X-beam. 
e Mount tool on position as shown (9), 
see step 5. Mount tool 
e Slide X-beam to the front (10) while pulling foil 
(12) and pressing the linear scale by finger (11). 
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9. Finalize 


e Apply Loctite 495 (obtain locally) to both ends 
of the scale (13) to prevent peeling off. 
e Mount encoder, see G8.3 Encoder on Y-axis, 


replacement 
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G8.7 Reference markers on X and Y axes, replacement 


Estimated time te complete [min.]: 20 min. per reference marker 
Required special tools.......... - 
Required part(s) ............. Loctite 330 A8.4.12 XY robot, spares 


1. Prerequisites 


e Remove the trolleys. 
e Power down the machine. 


2. Replacing the reference marker on the X 
axis 


e Remove the old reference marker. > 


aN 


e Clean the area. a! 
e Position the new reference marker with the 165+0.3 

enclosed tool. SS 
e Glue the reference marker with Loctite 330. ? 


e Adjust the marker, see G6.3 Reference markers 
on X and Y axes, adjustment 


3. Replacing the reference marker(s) on the 
¥ axes 


Note: These reference markers are mounted at the 

back of the Y axes. 

e Remove the old reference marker. 

e Clean the area. 

e Position the new reference marker with the 
enclosed tool. 

e Glue the reference marker with Loctite 330. 

e Adjust the marker, see G6.3 Reference markers 
on X and Y axes, adjustment 
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G8.8 Fans on Y-axis, replacement 
Estimated time te complete [min.]: 30 
Required special tools.......... - 
Required part(s) ............. Loctite 243 A8.4.12 XY robot, spares 


1. Prerequisites 


e Remove the trolleys. 
e Power down the machine. 
e Note the position of fan cable and tie wraps. 


2. Replace the fan 


e Disconnect wiring (1) and release the cable 
from the air duct (two clamps). 

e Loosen the two bolts (2) and remove wiring 
underneath the cable guide. 

e Remove the four bolts and take the fan (3) out. 

e Transfer the finger guard (4). 

e Clean the area with a vacuum cleaner. 

e Assembly in reverse order. 

e Apply Loctite 243 to all mounting bolts. 
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G8.9 Fans on X-axis, replacement 


Estimated time te complete [min.]:  - 
Required special tools.......... Loctite 243 
Required part(s) ............. A8.4.12 XY robot, spares 


1. Prerequisites 


Note: Perform this procedure at the side with the 
placement heads HA. 
e Remove the trolleys. 
e Power down the machine. 
e Remove the BA camera with bracket. 
Note the position of fan cable and tie wraps. 


2. Replace bracket with the fans 


e Remove the BA camera cable bracket to gain 
better access to the fans. 

e Disconnect the fan connector. 

e Loosen the 2 bolts that secure the fan bracket. 

e Lift the bracket with the fans and slide it 
backwards. 

e Replace racket with fans. 

e Apply Loctite 243 to the mounting bolts. 
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3. Mount BA camera with bracket | 
| 
e Press the BA camera downwards when ; : 
tightening. es5 = | 5 
e Apply Loctite 243 to mounting bolts. 
e Tightening torque 6 Nm. © eo © 
e Perform an exchange calibration of the BA io 4 
camera, see A6.1.1 Exchange calibration 8 P 
procedure . I. he 2 MS 
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CHAPTER H1 Introduction 


The tray trolley is a cart that forms the interface between components and the 
machine. Components are placed on trays stored in the tray trolley. The tray trolley 
is mounted on the base. 


This part of the manual also covers the trolley lift cover, because it uses the same 
interface on the base. 
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Figure 1 


Tray trolley 
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CHAPTER H2 Safety and ergonomics 


The trolleys are part of the whole machine. 
Safety and ergonomics are also described for the machine as a whole. 


HEAVY OBJECT (+200 kg) 


Improper lifting method may cause injury. 
Use proper tools to lift the object. 
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CHAPTER H3 Technical specifications 
H3.1 Tray trolley, identification 


The trolley identification plates are located inside the trolley. 


— 


Figure 2 _—_ Identification plates on the A-series tray trolley 


Description 
Technical identification 12 digit number, last digit marked at bottom of sticker. 


Commercial identification 6 digit PA-number: 2681/00 
6 digit DC-number. 


Service identification 5 digit M-number. 


Figure 3 _— Identification plates on A-seres tray trolley 
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Functional description 


H4.1 Tray trolley, overview 


H4.1.1 


H-10 


Figure 4 Tray trolley overview 


1. Tray trolley controller cabinet 
2. Tray carrier slots 

3. Tray trolley lift 

4. Tray lift. 


Tray lift 
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Figure 5 Tray trolley lift 


The tray lift moves tray carriers, in vertical direction, up to pick-up level and back 
to the tray carrier slots. It utilises a servo-motor with a brake for machine safety. 
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The servo system uses a zero_coarse EPD and an encoder for the homing action. The 
encoder produces 500 pulses per revolution and, counting the edges gives 2000 
increments per revolution. 


The pick-up level is related to the placement level of the system. The level is 
calibrated by the TTC with the assistance of an EPD and encoder. The TTC searches 
for a reference level on the trolley base by moving the lift slowly upwards starting 
at the zero point. 


Puller 
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Figure6 _—- Puller 


The puller moves a tray carrier through the tray trolley in horizontal direction. It 
utilizes a servo-motor with a brake, the servo-motor position is maintained stable 
by servo position control. 


The servo system uses a zero_coarse EPD and an encoder for the homing action. The 
encoder produces 500 pulses per revolution and, counting the edges gives 2000 
increments per revolution. At the end of the stroke, one revolution of the motor 
moves the puller 9 mm. The resolution and positioning of the puller catch pin is 
dependent on the position of the pin, at the end of the stroke the resolution is 
4mm. 


Five puller positions are defined: 


1. Pick 


e The puller is at the end of stroke at the side of 
the work area, at this position a component may 
be picked from the selected tray. 
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2. Lift 
e The puller is in a position in which the selected 
tray carrier is on the lift while the lift can move 
without restriction (50 mm). 


3. Park 


e The puller is at the side of the magazine in a 
position where the lift can move without 
restriction. There is no carrier on the lift. 


4. Hook (snap-in) 


e The puller is at the position where a tray carrier 
can be released or hooked-on by moving the 
snap-in mechanism. 


5. Eject 
e The puller is at the end of stroke at the side of 
the tray carrier. At this position the tray carrier 
is ejected (empty). 
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H4.1.2.1 Snap-in function 
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Figure 7 — Snap-in mechanism 


The snap-in mechanism is servo controlled and connects the carrier to the puller. 
All movements are done by components of the puller. 


Service Manual 
A-series Tray Trolley H-13 


TRAY TROLLEY Assembléon 
H5 


CHAPTER H5 Trouble shooting 
H5.1 Trouble shooting work flow 


H5.2 Diagnosis trees and tables 


H5.2.1 Diagnosis trees, conventions 
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H5.2.2 Tray trolley, homing and initialising fault tracing 


When homing and initialising the tray trolley, the following functions will be 
checked in this sequence: 


Checking servo systems After power up 


Look for EPD snap-in (B10) After power up 


Look for zero fine snap-in (encoder) | After power up 
Snap-in to lock position (2) After power up and every time the servo has been reset 
Look for EPD lift (B06) After power up 
Look for zero fine lift (encoder) After power up 
Look for EPD puller (B02) After power up 
Look for Zero fine puller (encoder) | After power up 
Carrier present on lift (B03,B04) After power up and every time the servo has been reset 


Figure 8 Tray trolley, homing and initialising sequence 


These checks can result in one of the following errors: 


Error on screen Corrective action 


Feedback zene Zero fine 
Unexpected course 
error not found 
(axis) error not found (axis) 
(axis) 


H5.2.2.1.Encoder in tray trolley defective 


H5.2.2.2.Encoder cable in tray trolley defective 


H9.2.2.3.Tray trolley controller defective 


H5.2.2.4.EPD sensor in tray trolley misaligned 
(B02, B06 or B10) 


H5.2.2.5.EPD sensor in tray trolley defective 
(B02, B06 or B10) 


H9.2.2.6.EPD wiring in tray trolley defective (B02, 
B06 or B10) 


H5.2.2.7.Cable between tray trolley controller 
and motor defective 


H9.2.2.8.Motor in tray trolley defective 


Figure 9 Tray trolley, homing and initialising, errors 


H5.2.2.1 Encoder in tray trolley defective 


M@ Encoder of lift motor defective 
e Move lift manually and check zero fine with the encoder test tool. 
e EPD (B06): H6.7 EPD BO6 in tray trolley, adjustment 
e Zero fine: 
e Check offset between course and fine, see H6.8 Tray trolley lift, checking the 
offset between the lift EPD (B06) and the lift motor encoder zero fine 
M@ Encoder of snap-in defective 
e Move snap-in manually and check zero fine with the encoder test tool. 
e EPD (B10): H6.11 Snap-in zero coarse EPD B10 adjustment for ‘lock’ position 


4022 593 51241 Service Manual 
07.01 A-series Tray Trolley H-15 


TRAY TROLLEY 

H5 
H5.2.2.2 
H5.2.2.3 
H5.2.2.4 
H5.2.2.5 

H-16 


Assembleon 


e Zero fine: 
@ Encoder of puller arm defective 
e Move snap-in manually and check zero fine with the encoder test tool. 


e EPD (B02): H6.4 EPD BO2, puller safe / puller zero coarse adjustment , H6.3 
EPD BO1 puller in stock area, adjustment 


e Zero fine: 


Encoder cable in tray trolley defective 


M@ Encoder cable lift motor defective 

e Check voltages, for zero fine use the encoder test tool. 

e PD (B06): replace cable 

e Zero fine: replace cable 

e Adjustment of sensor, see H6.7 EPD BO6 in tray trolley, adjustment 
M@ Encoder cable snap-in defective 

e Check voltages, for zero fine use the encoder test tool. 

e Zero course (B10): replace cable 

e Zero fine: replace cable. 

e Adjustment of sensor, see H6.11 Snap-in zero coarse EPD B10 adjustment for 

‘lock’ position 

M@ Encoder cable puller arm defective 

e Check voltages, for zero fine use the encoder test tool. 

e Zero course (B02): replace cable 

e Zero fine: replace cable. 


e Adjustment of sensor, see H6.4 EPD BO2, puller safe / puller zero coarse 
adjustment , H6.3 EPD B01 puller in stock area, adjustment 


Tray trolley controller defective 


M@ Defective controller card 
e Check the LED settings, see H5.3.1 Tray trolley controller, LED status check 
M@ Defective fuse on piggy board 


e Location and type of the fuse, see H5.3.1 Tray trolley controller, LED status 
check 


e Check by measuring the resistance of the fuse. 
EPD sensor in tray trolley misaligned 


M@ check adjustment of zero course sensors 


e B02, see H6.4 EPD BO2, puller safe / puller zero coarse adjustment , H6.3 EPD 
B01 puller in stock area, adjustment 


e B06, see H6.7 EPD BO6 in tray trolley, adjustment 
e B10, see H6.11 Snap-in zero coarse EPD B10 adjustment for ‘lock’ position 


EPD sensor in tray trolley defective 


M@ Check the sensors B02, B06 or B10 
e Location of sensor, see H5.3.3 Tray trolley, sensors and switches, overview 


e Check them manually. Keep a piece of paper in front of the sensors to check 
if there is a beam. 


Service Manual 4022 593 51241 
A-series Tray Trolley 07.01 


H5-00002.fm 


H5-00002.fm 


Assembleon 


TRAY TROLLEY 
H5 


H5.2.2.6 EPD wiring in tray trolley defective 


M@ Check the sensors B02, B06 or B10 

e BO2: Check the voltage of point 5 off connector X2 on the bottom of the lift, 
see? 

e BO6: Check the voltages of points 1,11 and 20 of connector block X2 on the 
bottom of the lift. 

e B10: Check the voltages of point 10 of connector block X2 on the bottom of 
the lift. 

e Replace wiring if necessary. 


H5.2.2.7 Cable between tray trolley controller and motor defective 


See H5.2.2.8.Motor in tray trolley defective 


H5.2.2.8 Motor in tray trolley defective 


4022 593 51241 
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M@ Lift motor defective 

e Check voltages on point 1,2 and 3 of connector block X5 
M@ Snap-in motor defective 

e Check voltages on point 1,2,3,4 and 5 of connector block X1 
@ Puller motor defective 

e Check voltages on point 1,2 and 3 of connector block X1 
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H5.2.3 Tray trolley, carrier select problems 


Error on screen Corrective action 


Carrier Unable Wrong 
not to get snap-in 
present carrier position 


H5.2.3.1.Sensor B08,B09 defective 
H5.2.3.2.Sensor B08, BO9 misalignment 
Defective sensor wiring (B08 and/or B09) 


Damaged reflecting spots in the tray carrier 


Lift out of alignment 


No carrier present in selected position 


Carrier in the ejected position 


Defective sensor (B04) 


Defective sensor wiring (B04) 


Misalignment of puller arm assy 


Damaged puller tip 


Defective sensor (B10) 


X Defective sensor wiring (B10) 


- - X Misalignment sensor (B10) 


Figure 10 Errors and causes 


H5.2.3.1 Sensor B08,B09 defective 


M@ Check sensor(s) 
e B08: Check voltage on point 4 off connector X2 (20V). 
e BO9: Check voltage on point 6 off connector X2 (20V). 
e If defect, replace sensor. See H8.20 Light sensors B08,B09 in tray 
trolley, replacement 


H5.2.3.2 Sensor B08, BO9 misalignment 


1. Check sensor(s) 


e Check adjustment of the sensor(s), see H6.10 Light sensor B08, BO9, 
carrier detection adjustment 
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H5.2.6 Tray trolley, misalignment of the lift 


Lift alignment problems 


First check (2.2.2): 
Damage beyond repair 


Yes 
Send trolley for repair 


No 


Check parallelism 
puller/liftassy (2.2.3) 


Corrective action (2.2.4) 


Yes 


Check front-back alignment 
(2.2.5) 


No 
Corrective action (2.2.6) 


Yes 


Check left-right alignment 
(22.7) 


Corrective action (2.2.8) 


Yes 


Check one corner 
alignment (2.2.9) 


Figure 11 
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Corrective action (2.2.10) 


Check if shifted in X and/or 
Y (2.2.11) 


Corrective action 


Check if rotated around Z- 
axis (2.2.12) 


Send trolley for repair 


Final check (2.2.13) 


Perform checks again 


Figure 12 


There are 5 different situations of misalignment of the lift (see Figure 4): 
1.Front-back misalignment. 

2.Left-right misalignment. 

3.0ne-corner misalignment. 

4.Shifted in x- or y-direction. 


5.Rotated around the z-axis. 
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1. First check 


Note: To be sure that the lift-assembly, as it is 
hanging between the four tooth-belts, is not 
deformed or out of shape, a first check has to 
be done. 

e Check if the 2 small strips on the front- and 
rear side of the lift-assy are not deformed (see 
Figure 5). If that is the case, the trolley has to 
be send back for repair. 


2. Check parallelism between puller arm and 
lift assy 


Note: The puller-tip movement area has to be parallel 
to the tray-carrier area. This is the plane 
between the two side guides: 

e Remove the puller timing belt, see H8.7 
Vertical timing belt in tray trolley, replacement 
in order to freely move the puller arm to the 
four corners. 

e Use tool 4022 5320 737.0 "adjusting jig puller". 

e Move the puller-arm manually to each of the 
four corners and measure the distance between 
upper side of guiding surface and topside of 
puller-arm (not the tip). This should be in all four corners 1.2mm + 
0.1mm. 


3. Correction 


e Adjustment is done by loosen the side guides and adjust as much as 
necessary (see Figure 7). 


4. Replace the puller timing belt 


e Therefore move the puller arm in the situation as on the photo on 
page 1. Check if the snap-in mechanism is in the hook-position, 
according to the manual page 7-67 table 7.15. 

NOTE "Lock" is same as "hook" position. 

"The distance "D" between spindle lever and housing should be 
approximately 22mm (see page 7-71 figure 7-37). When rotating the 
spindle counter clockwise, the lever is moving towards the snap-in 
motor. Within 180° rotation the encoder should find its index pulse 


(zero fine). 
"The puller-timing belt can now be replaced. Tension should be 300 + 
40 Hz 
"Check if the tip of the puller-arm is moving parallel to the carrier guide of the lift, 
according to manual page 7-68, table 7-16. 
NOTE 
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"If this is not the case, adjust the big pulley by slightly loosen the 2 bolts on top of 
the puller assembly (see page 7-72 figure 7-38) and rotate the wheel. 
5. Front-back misalignment 


6. 


7. 


8. 


9. 


10. 


11. 


H-24 


e When the lift is tilting the driving belt of the lift-motor is lifted over 
his teeth (see Figure 8). This can be caused by a component jammed 
between the belt and the pulley or when the tension on the belt is 
not enough. 

e Check lift straightness compared to the trolley frame using two strips. 
First check straightness of the counterweights 


Correction 


e Make sure that the belt and timing belt pulleys are marked (see Figure 
10). Check which side (front- or rear-side) is shifted. Loosen the 
tension of the drive belt of the lift-motor by releasing the belt tension 
pulley (see Figure 9) and rotate the axle of the vertical lift-movement 
of the front or rear-side, without moving the drive belt. The teeth of 
the belt have to be shifted over the pulley. 


Left-right misalignment 


e Check lift straightness compared to the trolley frame using two strips. 
Then raise lift to upper position and measure the four corners. These 
values have to be the same. 

e Very small adjustment can be done by slightly loosen the three bolts 
of the small metal strip on front or rear-side wherewith the lift-plate 
is mounted between the vertical timing belts see Figure 11. 

e When there is a large misalignment it is caused by the shifting of the 
vertical timing belts over their pulleys. 


Correction 


e "Loosen the tension of the vertical timing belts by releasing the 
upper strip where the timing belt pulleys are mounted (see Figure 12). 
Loosen the two bolts. 

"Shift the timing belt one or two tooth over its timing belt pulley, to 
adjust the lift 

"Adjust the vertical lift belt tension according to figure 7.76 in the 
manual on page 7-125. 


One Corner misalignment 


e Small misalignment can be adjusted by slightly loosen the three bolts 
of the small metal strip on front or rear-side wherewith the lift-plate 
is mounted between the vertical timing belts. See Figure 11. 

e When there is a large misalignment it is caused by the shifting over 
the vertical timing belts over their pulleys. 


Correction 


e According to the description on page 3, but now just adjust the timing 
belt pulley in one corner. 


Shifted in X or Y direction 


e Check position in comparison with a slot in storage area. If not in line, 
check for deformation of the small strips in front- or rear-side 
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wherewith the liftplate is mounted between the vertical timing belts. 
See Figure 11 and Figure 13. 

e There is a very small adjustment possible, but be very careful. With 
this adjustment the liftplate is not in the middle between the vertical 
lift belts. 

e Small adjustment can be done by changing the length of the ball-joint 
screw (see Figure 13). 


12. Rotated around the z-axis 


e In this case the small metal strips must be deformed. It is better to 
replace the complete lift assembly. 


13. Final check 


e The lift assembly should be horizontal again and the contra-weights 
must be on equal heights. 

e This can be checked by using the two suspension beams 4022 532 
0549.0. Measure the distance from topside of the beam to the topside 
of the guiding rail. Compare this value on the four corners of the 
liftplate plate assy. 


14. Finalize 


e "Measure and adjust EPD puller tip in stock area and the zero coarse 
puller according to the description in the service manual, volume 1 
page 7-78, table 7-18 and page 7-85, table 7-19. 

e "Calibrate according to the description in the service manual in page 
7-129. 

e NOTE 

e "Install jumper X44 to overwrite calibration data. 
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H5.3 Reference information 


H5.3.1 Tray trolley controller, LED status check 


H-26 


Ox 


0-0 00-5 
Sa ree 


Assembléon 


H22_H20 HI8 HI4 
990000000 
H21 HI9 HI5 HI3 


H10 
ASE ois M20 H22_H24 HY ote, 
00000000 
O 0875) CC HI9 21 H23 -H25 HII HI2 HI3 HIS HI7 
H26 H28 
a 1, 
ie) O a e @ ob 


Figure 13 Tray trolley controller, LED status check 


LED ON\OFF SYSTEM STATUS 

H5 ON 24V supply < 16V (power failure) 
H6 ON Servo Power 45V ok. 

H22 ON Amplifier Index Puller 
Operational state of the tray trolley 

H7 ON Door closed 

H8 ON Lift in load/unload position 


H9 ON Zero course puller 

ON Storage error rear 

ON Zero course snap-in 

ON Brake lift 

ON Carrier at store position left (Hook pos.) 
ON Carrier at store position right (Eject pos.) 
ON Puller in stock area 


Figure 14 Tray trolley controller, LED status check 
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H5.3.2 Tray eit controller, connections 
Om BG 


tek 


Figure 15 


Connections 


Ft 


Item 
Fuse 45V/4A 


O°O 00cm 
Co 


Tray trolley controller, connections 


Function 
Servo power 


F2 


Fuse 24V/2A 


Board power supply 


X1 


Connector 


Servo puller 


X2 


Connector 


Servo snap-in 


X5 


Connector 


Motor lift 


x7 


Connector 


Power input 


X8 


Connector 


Bitbus communication 


X100 


Connector 


Control panel 


Connections upper board (Piggyback) 


x1 


Connector 


Power Input 


X2 


Connector 


Encoder lift 


x4 


Connector 


I/O puller 


X5 


Figure 16 


Connector 
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H5.3.3 Tray trolley, sensors and switches, overview 


B03 B09 


Figure 17 ‘Tray trolley, sensors and switches, location 


Type Description 


Sliding _| Trolley in lift position 
contacts 


Epd- Puller in stock area. The sensor is activated when the puller arm is in the stock area. A vane 
sensor | activates the sensor. When the puller arm is in stock area, the vane is above the sensor. 


Epd- Zero-coarse puller. This sensor is activated when the puller arm is in the pick area. The sensor 
sensor | activates when the vane is above the sensor. 


Light- Carrier safe on lift. When the sensor is not activate and the B04 is activated, it means that a 
sensor _| carrier is not in a safe position on the lift at the side of the pick position. 


Light- Carrier in lift. The sensor is activated when a carrier is present in the lift. 
sensor 


Laser Storage sensor front. When the laser beam is interrupted it means that a carrier is not in a 
correct position in the storage area. This will not allow the puller to place a carrier in the storage 
area. 


Epd- Zero-coarse lift. The sensor makes sure that, during start-up, the lift is in a safe position to home 
sensor | the puller-arm. The sensor is activated by the counter weight. 


Laser Storage sensor rear. When the laser beam is interrupted it means that a carrier is not in a correct 
position in the storage area. This will not allow the lift to move up or down. 


Light- Tray in eject position. This sensor is activated when a carrier is in the eject position. 


sensor 
Bog Light- Tray in hook position. This sensor is activated when a carrier is in the hook position. When both 
sensor | sensors B08 & B09 don't detect a carrier, the stock position is considered empty, otherwise not 
empty. 
B10 Epd- Zero-coarse snap-in. The sensor indicates the zero-coarse during the homing procedure. 
sensor 


Figure 18 Tray trolley, sensors and switches, overview 
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H5.4.1 Tray trolley, diagram 


H5-00004.fm 


Figure 19 Tray trolley, diagram 
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CHAPTER H6 Measurement, adjustment and calibration 


4022 593 51241 
07.01 


Only a regional service engineer is allowed to remove a sealed bolt. After replacing 
the bolt, it needs to be sealed again. Therefore Loctite 7400 coating is required. In 
general, when a sealed bolt has been replaced it needs re-adjustment. 
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H6.1 Tray trolley, height adjustment 


Estimated time te complete [min.]: 
Required special tools 
Required part(s) 


NOTE: This procedure applies when changing the board transport height from 
SMEMA range to JIS range, or vice versa. 


HEAVY OBJECT (+ 200 kg) 
Improper lifting method may cause injury. 


Use 3 persons to lift the object. 


1. Prerequisites 


e Place the tray trolley on its side on a pallet cart 
or on two wooden bars (prepare the surface so 
the that the trolley doesn't get scratched). 


(C2a 


2. Remove cover strips when changing from 
SMEMA to JIS 


e Remove cover strip rear (1) (4x M6 bolt from 
inside). 
e Remove cover strip front (2). 
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3. Adjust the trolley height 


e Loosen frame fixing bolts front (4x) and rear 
(4x) and remove them. 

e Slide wheel frame to required position. 

e Replace the 8 bolts and tighten them. 


4. Install cover strips when changing from [f= 
JIS to SMEMA 

e Install cover strip rear (1) (4x M6 bolt from 

inside). | 

e Install cover strip front (2). Lt 


a 
| 
-_ 


5. Finalize 


e Place the trolley upright again. 
Note: After changing trolley to JIS height: 
Store both cover strips so they can be used again when trolley needs 


to be set to Smema height. 


H6-00002.fm 
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H6.2 Tray trolley, connecting with extension cable 


Estimated time te complete [min.]: 
Required special tools.......... 
Required part(s) ............. 


WARNING: Before removing or adjusting system components, operate correct shut- 
down procedures and switch off the feeder power supply 


CAUTION: To avoid component damage by ESD, connect body mass to an ESD point 
before starting maintenance on the placement system or the tray trolley 


1. Prerequisites 
e Remove the tray trolley and power down the machine. 
2. Connecting the extension cable 


e Remove the metal cable protection plate, by 
loosening the two bolts 

e Disconnect the two connectors. 

e Note their position before disconnecting to 
prevent wrong reconnection later. 

e Connect the two connectors of the extension 
cable to the tray trolley. 

e Remount the metal cable protection plate, to 
prevent cable damage during calibration. 


3. Connect second part of extension cable 


e Disconnect the grey connector behind the tray 
trolley lift 


e Connect the second part of the extension cable 
to the grey connector on the base. 

e Connect the two parts of the extension cable 
(plug in the two red connectors) 


H6-00007.fm 
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H6.3 EPD BO1 puller in stock area, adjustment 


Estimated time te complete [min.]: 
Required special tools.......... 
Required part(s) ............. 


TRAY TROLLEY 


H6 


1. Prerequisites 


e Power down the machine. 


e Connect the tray trolley to the machine with the extension cable, see 
H6.2 Tray trolley, connecting with extension cable 


The trolley must be in the lower position. 
Use wooden beams to support the trolley. 


2. Connecting the encoder tester to puller 
motor encoder 


Remove puller motor encoder cable and 
connect encoder tester (1). 

Make sure that the cam of the connector is 
facing the motor. 

Power up the machine. 

Switch on the placement system. 


3. Release the lift motor brake 


Use an external power supply to the motor 
brake. 
Disconnect the lift motor brake connector X1 


and apply 24 V between pin 1 (+ve) and pin 2 (-ve) on the motor side, 
to release the brake of the lift motor and re-connect X1 after 


adjustment (polarity sensitive). 


4. Adjust 


Note: The new extension cable has a 24V connection. 


Install the 20 mm adjustment ring at the puller 
catch pin. 

Put a carrier in position 23 and place the lift in 
front of position 23. 

The carrier must be in the ‘hook’ position. 

The ‘lock’ position can be found by rotating the 
spindle clockwise (2 in 21) until the first index 
puls after activating the zero coarse EPD (LED 
H13). The index puls can be read from the 
encoder tester. 

Push the puller arm with the ring carefully 
against the carrier which is in ‘hooked’ position 
(position 23). 

Check that the EPD ‘puller in stock area (B1)’ is 
just active (distance between EPD and metal 
vane is 0.5mm +/- 0.2mm). LED H28 at the tray 
trolley controller piggy board lights up when 
active. 


If necessary, adjust by moving the sensor B1. When it is just active, 


tighten the sensor bolts. 
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5. Finalize 


e Calibrate the tray trolley, see H6.20 Tray trolley, calibrating . 
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H6.4 EPD BO2, puller safe / puller zero coarse adjustment 


Estimated time te complete [min.]: 
Required special tools.......... 
Required part(s) ............. 


WARNING: Make sure the puller arm tip is in the middle of the lift (in a safe position!) 
when moving the lift up or down! 


1. Prerequisites 


e Power down the machine. 

e Connect the tray trolley to the machine with the extension cable, see 
H6.2 Tray trolley, connecting with extension cable 

e Trolley must be in the lower position. 
Use wooden beams to support the trolley. 


2. Connecting the encoder tester to puller 
motor encoder 


e Remove puller motor encoder cable and 
connect encoder tester (1). 

e Make sure that the cam of the connector is 
facing the motor. 

e Power up the machine. 


3. Check 


e Push the lift to carrier position 13, turn snap- 


in to the ‘lock’ position (2 in 23) by rotating 
the spindle clockwise until the first index pulse 6 an 
after activating the zero coarse EPD (LED H13). 

The index pulse can be read from the encoder | 


tester. 

Push the puller arm tip carefully against the 
rear cover of the frame (without the 
adjustment ring!). 

Move the puller arm inwards until the EPD (B2 
in 24) is just active/out (switch moment) (LED 
H9) (distance between plate and EPD = 0.5 + 
0.2mm). The distance between the puller arm tip and the rear cover 
must be 10 + 1mm. Install the 20mm adjustment ring (see chapter 
12.29) to check this distance. 

e If the distance is NOT 10mm, it must be adjusted. 


: IN SPINI 
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4. Adjust 1 


e Install the 20mm adjustment ring. 

e Push the puller arm tip carefully against the 
rear cover of the frame. 

e Move the zero coarse puller EPD (B2 ) inwards 
until the EPD is just active (LED H9). 

e Check the distance again by following the steps 
above. 


B2 
ZERO COARSE 
PULLER 


5. Adjust 2 


e Switch off the power. 

e Connect the encoder tester to the puller motor 
encoder with the cam (see FIGURE 8A-52) 
facing the motor. Reconnect snap-in encoder 
cable. 

e Switch the power on again. 

e Move the puller arm inward to check if the zero 
fine signal is present. Distance ‘D’ must be 
between 12 - 36mm. 

e Switch off the power. 

e Disconnect the encoder tester and reconnect 
the encoder cable. 


6. Finalize 


CS ee NAP-IN SPINI 


e Calibrate the tray trolley, see H6.20 Tray trolley, calibrating 
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1. 


2. 


3. Sensor position, sensor B03 only 


H6.5 Tray carrier sensor BO3, BO4 adjustment 


Estimated time te complete [min.]: 
Required special tools.......... 
Required part(s) ............. 


TRAY TROLLEY 
H6 


Prerequisites 


Distance threshold adjustment sensor B03, 
B04 


e Place a tray carrier on top of the guides. 

e Turn the adjustment screw until the orange 
LED turns off. 

e Check if a tray placed in the guides will be 
recognized. 

e Secure the adjustment screws with sealing wax. 


e Put a tray carrier in the lift unit with the 
puller in the lift position. 

e The sensor must recognize the tray carrier. 

e Position the sensor in such a way that, when 
sliding the tray carrier 2 mm in the pick 
direction, the sensor turns off. 

e Check the adjustment with the TIP tools. 
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H6.6 Laser BO5, sensor storage in tray trolley, adjustment 


Estimated time te complete [min.]: 
Required special tools.......... 
Required part(s) ............. 


LASER BEAM 
| 4.CAUTION| Looking into it may injure your eyes. 


Do not stare into it 


1. Prerequisites 


2. Adjusting laser BO5 


e Move the adjustment carrier from slot 45 to 
slot 40. 

e If the rear laser beam does not cause the yellow 
LED to illuminate, adjust the laser with the two 
screws in the middle of the tray trolley. 

e Adjust the reflector until the largest reflected 
laser beam is centered around the hole of the 
adjustment carrier. 

e Remove the adjustment carrier from slot 1 and 
replace it with a regular carrier. 

e Move the regular carrier 2 mm outside the door. 

e Adjust the laser intensity until the LED 
illuminates. 
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H6.7 EPD BO6 in tray trolley, adjustment 


Estimated time te complete [min.]: 
Required special tools.......... 
Required part(s) ............. 2 


NOTE: The sensor can be mounted in two ways on the tray trolley depending on the 
status of the trolley. It can either be pointing with the LED up or with the 
LED pointing towards the storage area. Adjustment of the sensor stays the 
same. 


1. Prerequisites 


e Connect the trolley to the machine, see H6.2 Tray trolley, connecting with extension cable 
2. Check function of EPD (B06) 


e In the highest position (with the 
counterweights against the end stops) the 
sensor must be activated. 

Note: To check this there is a small LED (1?) on the 
sensor. 


3. Release lift motor brake 


e Release the lift motor brake with an external 
power supply to the motor brake. 

e Disconnect the lift motor brake connector X1 
and apply external power supply of 24 V 
between pin 1 (+ve) and pin 2 (-ve) on the 
motor side, to release the brake of the lift motor 
and re-connect X1 after adjustment (polarity 
sensitive). 

Note: The standard extension cable has a 24V 

connection. 
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4. Adjust EPD (B06) 


Loosen the bracket bolts of the lift zero coarse 
EPD. 

Move the lift counter weight completely down 
against its end stop (2). (The lift is now up.) 
Check when the sensor (1) is just activated. 
Move bracket with sensor until sensor is just 
activated (3). 

Hand-tighten one screw. 

Mark this position on the side of the trolley 
frame with a marker pen. 

Move the sensor 2mm below the mark and 
tighten the bracket with sensor. 


4022 593 51241 Service Manual 


07.01 


A-series Tray Trolley H-43 


TRAY TROLLEY Assembléon 


H6 


H6.8 Tray trolley lift, checking the offset between the lift EPD 
(BO6) and the lift motor encoder zero fine 
Estimated time te complete [min.]: 


Required special tools.......... 
Required part(s)............. Encoder tester 


1. Prerequisites 


e Connect the tray trolley to the machine with the extension cable H6.2 
Tray trolley, connecting with extension cable 

e Power up the machine. 

e The trolley must be in the lower position (use wooden beams to 
support the trolley). 

e Move the lift manually to its highest position. 

e Power down the machine. 

e Slide the tray trolley controller cabinet out of the trolley, see 2. 
Remove tray trolley controller cabinet 


Connecting the encoder tester to lift motor 
encoder 


NO 


e Remove lift encoder cable and connect encoder 
tester (1). 
e Power up the machine. 


3. Release lift motor brake 


e Release the lift motor brake with an external 
power supply to the motor brake. 

e Disconnect the lift motor brake connector X1 
and apply external power supply of 24 V 
between pin 1 (+ve) and pin 2 (-ve) on the 
motor side, to release the brake of the lift 
motor and re-connect X1 after adjustment 
(polarity sensitive). 

Note: The new extension cable has a 24V connection. 


4. Encoder check 


Note: The zero fine signal may only be present once 
in the active range of the EPD. It must also be 
at least a quarter of a lift motor rotation away from the EPD- 
activation point. 

e Move the lift downwards manually and check that the zero fine signal 
is present only once. 
e If the signal is present more than once, re-adjustment is necessary: 
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5. Marking the drive belt 


e Remove the belt cover. 
e Move the lift in such a position that the markers 
(1) on the belts and timing belt pulleys are 
clearly visible. 
Note: When no marks are available then mark both the 
belt and the timing belt pulley of both axes 
(front and rear) with an indelible marker pen. 


6. Slacken the drive belt 


e Loosen the two lock bolts (2). 

e Loosen the lock nut (3) of the belt tension 
adjuster. 

e Turn the belt tension adjuster (3) clockwise 
(outwards) until the belt tension block is 
completely slack. 

e Mark the belt and timing belt pulley of the lift 
motor. 


7. Adjust lift motor position 


e Loosen the 4 motor fastening bolts (4) as far as 
possible so that the belt can be slipped off the 
motor and the motor shaft can be rotated. 

e Rotate the motor shaft (5) as much as needed. 

e Hand-tighten the motor fastening bolts and 
tighten the belt. 

e check encoder, see step 4..Encoder check 

e Repeat the above procedure until the signal is 
present only once. 


8. Finalize 


e Tighten the bolts of the motor. 
e Power down the machine. 

e Remove the encoder tester and re-connect the encoder cable. 

e Adjust the belt tension, see H6.18 Drive belt of tray trolley lift, adjustment 
e Put the controller cabinet back in place. 

e Put back the cover plate at the back of the tray trolley. 

e Calibrate the tray trolley, see H6.20 Tray trolley, calibrating . 
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H6.9 Laser BO7, sensor storage in tray trolley, adjustment 


Estimated time te complete [min.]: 
Required special tools.......... 
Required part(s) ............. 


LASER BEAM 
| 4.CAUTION| Looking into it may injure your eyes. 


Do not stare into it 


1. Prerequisites 


e Remove covers (1,2). 


2. Adjustment of laser sensor front 


Do not look into the laser beam. 

The laser is a class II laser which can cause 

serious injury! 

e Set the laser sensor to maximum intensity. 

e Adjust the focus of the laser beam. The spot 
must be as small as possible at a distance of 
590 mm (point to a wall). 

e Install 2 adjustment carriers; one at slot 10, 
the other at slot 47. (Both in hook position). 

e Adjust the laser beam until the beam passes 
both holes of the adjustment carriers. (Spot 
may be symmetrical around the hole). 

e Tighten the bolts and verify if the beam still 
passes both holes. If not, re-adjust. 

e Remove the carriers die 

e Align the reflector foil until the laser beam 
reflects within a square of the foil. 


3. finalize 


Laser beam 1 —~@ 


e Installation in reverse order. 
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H6.10 Light sensor B08, BO9, carrier detection adjustment 


Estimated time te complete [min.]: 


Required special tools......... 
Required part(s) ............ 


TRAY TROLLEY 


H6 


1. Function of BO8 and B09 


e These sensors detect carrier presence in the 
store. 

e A laser beam is send and detected by the same 
sensor. 

e If no sensor is active, no carrier is present in the 
store position in front of the lift. 

e If only sensor B08 is active, a carrier is pushed 
in the ‘Eject’ position. 

e If BQ is active a carrier is present in ‘Hook’ 
position. 


2. Adjust sensor B09 


e Set lift on position 1 to ‘Hook’ the calibration 
carrier. 
e Place calibration carrier in hook position. 

Note: The center of the laser spot from BO9 should on 
the center of the carrier, while remaining a 
distance of 1.5- 2 mm between sensor and 
carrier bottom. 

e Adjust when required. 

Note: This adjustment is difficult since both 
mechanical adjustments (distance to carrier 
bottom / position laser spot) influence each 
other and both need to be correct. 


Carrier 


Carrier 


e Move carrier 1 cm from ‘Hook’ position outwards (to ‘Eject’ direction). 
e Set distance adjustment on B09 that the status LED on the sensor is 


just off. 
3. Adjust sensor B08 


e Place calibration carrier in eject position. 

Note: The center of the laser spot from B08 should on 
the center of the carrier, while remaining a 
distance of 1,5 - 2 mm. between sensor and 
carrier bottom. 

e Adjust when required. 

Note: This adjustment is difficult since both 
mechanical adjustments (distance to carrier 
bottom / position laser spot) influence each 
other and both need to be correct. 

e Move carrier 1 cm from ‘eject’ position outwards. 
e Set distance adjustment on B08 that the status 
LED on the sensor is just off. 
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H6.11 Snap-in zero coarse EPD B10 adjustment for ‘lock’ position 


Estimated time te complete [min.]: 
Required special tools.......... 
Required part(s) ............. 


1. Prerequisites 
e Power down the machine. 
2. Adjusting 
e Make sure that the distance at ‘D’ = 22+9.5mm by rotating the snap-in 
spindle manually. 
3. Connecting the encoder tester to snap-in 
encoder 


e Remove snap-in encoder cable and connect 
encoder tester (?). 
e Power up the machine. 


4. Adjust 


e Set distance between bracket and end-of- 
stroke spring as indicated. 

e Within the tolerance given, the sensor should 
be switching. 

e Rotate the spindle manually, counter clockwise 
(1 in FIGURE 8A-52) - seen from the front of 
the tray trolley - D<22mm, until the first index puls. 

e Mark the spindle and rotate the spindle 180 degrees clockwise (2 in 
FIGURE 8A-52) seen from the front of the tray trolley. 

e Adjust the EPD (1 in FIGURE 8A-54) (LED H13 at he piggyback board) 
until it is just active. (Clearance of the EPD 0.5 +/- 0.2mm.) 

e Rotate the spindle clockwise (2 in FIGURE 8A-52, seen from the front 
of the tray trolley) until the first index puls after activating the zero 
coarse EPD. 

e Check if the parallelism of the puller arm tip (see 8A.6.2.3.6) is within 
0.4 + 0.2 mm. 
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H6.12 Puller catch pin parallelism adjustment 


Estimated time to complete [min.]: 
Required special tools.......... bs 
Required part(s) ............. Z 


1. Prerequisites 


e Connect the tray trolley to the machine with the extension cable, see 

H6.2 Tray trolley, connecting with extension cable 
Connecting the encoder tester to snap-in 
motor 


NO 


e Power down the machine. 
e Connect encoder tester (3). 
e Power up the machine. 


w 


Check the parallelism of the puller catch 
pin with respect to the right guide rail 


e Place a square hook or steel ruler between the oecaiee — 


guides. HERE ‘D2 

e Ensure that the puller is in the lock position 
(snap-in) by rotating the spindle as indicated 
(2), until the first index puls after the zero 
coarse EPD is activated, see H5.3.1 Tray trolley 
controller, LED status check , LED H13. See 


Note: The index pulse can be read from the encoder canals | Be 6s j 
tester. a —- pins, 

Note: During movement of the puller arm the ica 

position of the snap-in can change! MEASURE 

Make sure the spindle of the snap-in motor es 

does not rotate. The zero-fine position must 

stay in place. 

Measure the position of the puller catch pin at 

the middle position (DO). 

Measure the position of the puller catch pin at 

‘D1’ and ‘D2’. This should be ‘DO’ + 0.4 mm. 

e Adjustment is done by slightly loosening the 2 
bolts (1) and rotating the complete puller arm. 

e Tighten all bolts. 


4. Finalize 


e Adjust the puller drive pelt H6.19 Puller motor timing belt, adjustment 
e Calibrate the tray trolley, see H6.20 Tray trolley, calibrating . 

e Power down the machine. 

e Reconnect the encoder. 
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H6.13 Lift in tray trolley alignments 


1. First check 
e Check if the 2 small strips on the front- and 
rear side of the lift-assy are not deformed (see ; : 5 
Figure 5). —— 6 6 é 
e When deformed, the trolley has to be send back A= 
for repair. = = 
2. How to repair the tray trolley incase of ~~ 3) © ) g 
misalignment of the lift = 


e There are 5 different situations of ° 
misalignment of the lift: 
* Front-back misalignment 
* Left-right misalignment. 
* One-corner misalignment. 
* Shifted in x- or y-direction. 
* Rotated around the z-axis. 


H6.13.1 Parallelism between puller-arm and lift-assy, adjustment 


Estimated time te complete [min.]: ? 
Required special tools ......... 4022 5320 737.0 “adjusting jig puller. 
Required part(s) ............. - 


1. Prerequisites 


e Slacken the puller motor timing belt (H6.19 Puller motor timing belt, 
adjustment ) in order to freely move the puller arm to the four 
corners. 

2. Check , | 
The puller tip movement area has to be parallel 
to the tray carrier area. This is the plane between 
the two side guides. 

e Use tool 4022 5320 737.0 “adjusting jig puller. 

e Move the puller arm manually to each of the 
four corners and measure the distance between 
upper side of guiding surface and topside of 
puller arm (not the tip). 

e This should be on all four corners 1.2mm + 
0.1mm. 
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3. Adjustment 


e Adjustment is done by loosen the side guides 
and adjust as much as necessary. 


4. Finalize 


e Adjust the puller motor timing belt, see H6.19 
Puller motor timing belt, adjustment 


H6.13.2 Front-back misalignment 


Estimated time te complete [min.]: 


Required special tools......... 
Required part(s) 


TRAY TROLLEY 
H6 


1. Check 


e When the lift is tilting the driving belt of the 
lift-motor is lifted over his teeth. This can be 
caused by a component jammed between the 
belt and the pulley or when the tension on the 
belt is not enough. 

e Check lift straightness compared to the trolley 
frame using two strips. First check straightness 
of the counterweights. 


2. Correction 


e Make sure the belt and timing belt pulleys are 
marked (see Figure 10). 

e Check which side (front- or rear-side) is 
shifted. 

e Release belt, see H6.18 Drive belt of tray trolley 
lift, adjustment 


tension oullev 


e Rotate the axle of the vertical lift-movement of the front or rear-side, 


without moving the drive belt. 


e The teeth of the belt have to be shifted over the pulley. 


3. Finalize 


e Adjust the timing belt, see H6.18 Drive belt of tray trolley lift, 


adjustment 
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H6.13.3 Left-right misalignment 


Estimated time te complete [min.]: 
Required special tools.......... 
Required part(s) ............. 


1. Check 


e Check lift straightness compared to the trolley frame using two strips. 
Then raise lift to upper position and measure the four corners. These 
values have to be the same. 


2. Adjustment 


e Very small adjustment can be done by slightly 
loosen the three bolts of the small metal strip 
on front or rear-side wherewith the lift-plate is 
mounted between the vertical timing belts. 


3. Adjustment 


e When there is a large misalignment it is caused 
by the shifting of the vertical timing belts over 
their pulleys. 

e Release vertical lift belt, see H6.17 Vertical lift 
belt, adjustment 

e Shift the timing belt one or two tooth over its 
timing belt pulley, to adjust the lift 

e Adjust vertical lift belt, see H6.17 Vertical lift belt, adjustment 


H6.13.4 One corner misalignment 


Estimated time te complete [min.]: 
Required special tools.......... 
Required part(s) ............. 


1. Check 


e Small misalignment can be adjusted by slightly 
loosen the three bolts of the small metal strip 
on front or rear-side wherewith the lift-plate is 
mounted between the vertical timing belts. 

e When there is a large misalignment it is caused 
by the shifting over the vertical timing belts 
over their pulleys. 


2. Correction 


e According to the description on ?, but now just 
adjust the timing belt pulley in one corner. 
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H6.13.5 Shifted in X or Y direction 


Estimated time te complete [min.]: 
Required special tools.......... 
Required part(s) ............. 


1. Check 


e Check position in comparison with a slot in 
storage area. If not in line, check for 
deformation of the small strips in front- or 
rear-side wherewith the lift plate is mounted 
between the vertical timing belts. 


2. Correction 


e There is a very small adjustment possible, but 
be very careful. With this adjustment the 
liftable is not in the middle between the 
vertical lift belts. 

e Small adjustment can be done by changing the 
length of the ball-joint screw. 


H6.13.6 Rotated around the z-axis 


In this case the small metal strips must be deformed. It is better to replace the 
complete lift assembly. 


H6.13.7 Final check 


The lift assembly should be horizontal again and the counter-weights must be on 
equal heights. 


1. Check 


e This can be checked by using the two suspension beams 4022 532 
0549.0. 

e Measure the distance from topside of the beam to the topside of the 
guiding rail. 

e Compare this value on the four corners of the lift plate assy. 

e Adjust EPD puller in stock area, see H6.3 EPD B01 puller in stock area, 
adjustment 

e Measure and adjust EPD puller tip in stock area and the zero coarse 
puller, see H6.4 EPD BO2, puller safe / puller zero coarse adjustment 

e Calibrate the tray trolley, see H6.20 Tray trolley, calibrating 

e Install jumper X44 to overwrite calibration data. 
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H6.14 Puller arm tip, height adjustment 


Estimated time te complete [min.]: 
Required special tools.......... 
Required part(s) ............. 


Prerequisites 


e Install the carrier detection adjusting tool between the guides. 
(Remove the two screws of the tool). 


Note: Make sure to install the carrier detection adjusting tool upside down. 


2. 


Adjustment 


e Check with a square hook if the puller arm is 
not bent. 

e Replace the puller arm if it is bent. 

e Measure the z-distance ‘D’ (1.2 mm + 0.1 mm) 
at several positions with feeler gauges. 

e Correct the height by loosening the adjustment 
screw of the puller arm (2 in 36). 

e Move the puller arm up or down until the 
distance ‘D’ is 1.2 mm + 0.1mm. 
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H6.15 Lift stops in tray trolley, adjustment 


4022 593 51241 
07.01 


Estimated time te complete [min.]: 
Required special tools.......... 
Required part(s) ............. 


Four position checks should be made as follows (Figure 26): 

Lift-up mechanical stop 

1. Move the lift manually to its uppermost position. (Z = 0 of the guide rail equal to 
the bottom side of the frame). 

2. Measure the distance ‘D,’ (D; = 2.5+ 1mm). 

3. If the distance is smaller, check the distance of the counter-weight with respect 
to the end stop bolt. 

Lift-down mechanical stop 


1. Move the lift to slot 47. 

2. Measure the distance ‘D,’ (D> = 2.5+ 1mm). 

3. Adjust the distance by moving the counter-weight with respect to the belt. 

EPD lift-up 

1. Move the lift manually to its uppermost position. (Z = 0 of the guide rail equal to 

the bottom side of the frame). 

2. Check that the EPD has activated. 

3. Move the sensor 2 mm down and make sure that the sensor remains active. 

Zero fine lift 

1. Move the lift manually to its uppermost position. (Z = 0 of the guide rail equal to 
the bottom side of the frame). 

. Shift the controller outside. 

. Remove the cover plate. 

. Connect the encoder tester to the lift motor encoder. 


. Check that the zero fine signal is present only once during the EPD lift-up 
signal. The zero fine signal must also be shifted a quarter rotation of the lift 
motor with respect to the EPD lift-up signal. 


mm & W PP 
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H6.16 Lift Lock spring, adjustment 


Estimated time te complete [min.]: 
Required special tools.......... 
Required part(s) ............. 


1. Move the carrier to the pick position. 

2. Measure the distance at ‘D’ (Figure 27) (to lock the carrier in the pick position 
the lock spring must be adjusted to 149.4 + 0.2 mm from the inner side of the 
frame with respect to the centre of the lock spring). 


Figure 27 Lock spring adjustment 
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H6.17 Vertical lift belt, adjustment 


Estimated time te complete [min.]: 
Required special tools.......... 
Required part(s) ............. 


Assembléeon 


1. Prerequisites 


e Remove cover on top of tray trolley (1). 


2. Adjust the vertical lift belt tension 


e Release both bolts (2). 

e Adjust the belt tension by turning the Allen 
bolts (3). 

e Check belt tension, see H7.2 Belts in tray 
trolley, checking 

e Repeat this procedure at the other side. 


3. Finalize 


e Tighten both bolts (2). 
e Mount cover (1). 


ey 
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Drive belt of tray trolley lift, adjustment 


Estimated time te complete [min.]: 
Required special tools.......... 
Required part(s) ............. 


1. Prerequisites 


e Remove the drive belt cover. 
2. Adjusting the drive belt — 


e Check tension of the drive belt, see H7.2 Belts 
in tray trolley, checking 
e The drive belt can be adjusted by the screws. 


3. Finalize 


e Place the drive belt cover back. 
e When fastening the cover, take care not to 
touch the axes. 
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H6.19 Puller motor timing belt, adjustment 


Estimated time te complete [min.]: 
Required special tools.......... 
Required part(s) ............. Belt tension indicator 


Assembléeon 


1. Prerequisites 
2. Adjusting the puller motor timing belt 


e Check tension of the puller motor timing belt, 
see H7.2.Belts in tray trolley, checking 

e Loosen adjustment screw of spring tensioner, 
apply hand pressure to the tensioner and 
tighten adjustment screw and check tension 
again. 
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H6.20 Tray trolley, calibrating 


Estimated time te complete [min.]: 
Required special tools.......... 
Required part(s) ............. 


All manual servo actions must be performed with doors closed and 
emergency switches pressed. 


ESD SENSITIVE ELECTRONICS 
[CAUTION Electro Static Discharge may cause damage to electronics. 


Work in an ESD safe environment or use ESD preventive measures. 


1. Prerequisites 


e Performed all the necessary adjustments first. 

e The tray trolley must be connected to the system via an extension 
cable H6.2 Tray trolley, connecting with extension cable ). 

e Power up the machine, the calibration program runs via the process 
controller. 


2. Start-up TIP tools 


e Log on to system as an Administrator (see ?) 
e Wait until the status window of the process controller is disappeared 
(This means the aPC is booted) 
Note: If it takes longer than 5 minutes for the aPC Status window to 
disappear it is possible that the aPC booted before the boot procedure 
of the aSC was finished. In that case one could also continue to the 
next step. 
Double-click the icon “VNC APC” on the desktop to start the Vnc 
program 
Wait until the desktop of the aPC becomes visible. 
Note: If the program could not connect to the aPC it will give a warning. 
This means the aPC is probably not booted yet, wait a few seconds and 
try again. 
On the desktop of the aPC double-click the icon “Start aPC processes 
for TIP”. This will start only those processes that must run for the use 
of the tiptools. 
On the desktop of the aPC double-click the icon “TIP tools” to start 
the tiptools. 
Enter: get programs.tip 
e Select: < option C > (see chapter 10.2.2) 
e At the question: “Do you want to test Nodes?” press "No” 
Following message appears on screen: “An AQ Tray Trolley with 47 
carriers is detected. Type any key to continue.” 
Note: Make sure to press the “Enter” key only once. Otherwise you are one 
step ahead. This can lead to a wrong calibration. 
e Follow the sequence given in following procedure. 
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Clear the calibration values in tray trolley = “pa O-O OO 
Lo = 


e Get access to the tray trolley controller, 
see H8.1 Tray trolley controller, replacement 

e Install jumper X44 to over write calibration data 
Servo power must be on. 

e Select N (new controller). 

e Select A (purge flash prom). 

e Select C (reset all parameters in flash prom). 
Default values loaded from software. 

e Select 0 (exit). 

Lift calibration 

e Select C (calibration). 

e Select A (calibrate lift offset). 

e Press any key to start initialising. 

Message: ‘Trolley initialises’ 

e Press any key to switch off amplifiers. 

Message: ‘Amplifiers switched off’ 


Zero position of tray trolley lift calibration 


es co a ee | 


ir": Mo, saa—f ° 


e Push the emergency stop to release the servo 
power. 

Message: ‘Move lift manual to zero position and 

press enter key when finished’ 

e Place the calibration tray in the first slot. 

e Use the aluminium calibration tray to match the 
lift height to the store height of the calibration 
tray. 

e Check that the aluminium calibration tray moves 
smoothly from the store into the lift and vice 
versa. 


Note: No bumps are allowed! 


e Press any key. 

e When finished move the tray back in the stock area and move the 
puller arm back to the safe position. 

e New zero offset written into RAM. 
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6. Calibrating the pick position 


Message: ‘Move lift manually to pick position’. 
‘Press any key when finished’. 
e Adjust Z-calibration tool to 3 + 0.05 mm. 
e Place Z-calibration tool and secure it with the 
two screws (1). 
Note: Check if the extension tables are not clamped 
between tool and trolley frame. 
e Manually load calibration tray in pick area. 
Note: Do not bend the puller arm! 


e Raise the lift manually and make sure that the _ 


gauge tip touches the calibration tray just 
behind the aluminium strip. 
e Keep the lift in the position where the gauge 
reads 3 + 0.2 mm, and press any key. 
Message: ‘New pick position written into RAM.’ 
e Select W (write to flash prom) 
e Write down the values for: 
* ‘lift offset’ ....... 
* ‘pick position’... 


e Switch on servo power, by pulling the emergency 


key 
e Select R (Read pos. flash prom) 
e Verify these values with the noted values. 
e Remove tray manually. 


e Place tray back in store and move puller arm to a 


safe position. 
e Remove the Z-calibration tool. 
Note: Do not bend the puller arm. 
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PC ACTION MANUAL ACTION ACTION VISUALISED 
Pick position 
Message: Place Z-calibration tool and 


Move lift manually to pick position. 
Press any key when finished. 


lock it with the two screws 
(see arrows in the picture). 


Note: 

Check if the extension 
tables are not clamped 
between tool and trolley 
frame. 


o" cf 


£ ~~ f 


Manually load calibration tray in work area Trolley. 


Do not bend the puller arm! 


Raise the lift manually and make sure that the gauge tip touches the calibration tray just 
behind the aluminium strip. Keep the lift in the position where the gauge reads 3 + 0.2 


mm, and press any key. 


“40.20” 


Message: 
New pick position written into RAM. 


Select W (write to flash prom) 


Switch on servo power. 


Note down all values (lift 
offset and pick position). 


Pull the emergency key! 


Lift offset1097 

Real lift position-517 
Pitch position575 
Hook positionO 
Eject position150 
Pick position-517 
Lever zero position0 


Note: 
The values shown here 
are just an indication. 


Select R (Read pos. flash prom) 


Verify these values with the noted values. Remove tray manually. Place tray back in store 
and move puller arm to a safe position. Remove the Z-calibration tool. 


Do not bend the puller arm! 
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PC ACTION MANUAL ACTION ACTION VISUALISED 
Puller 
Select S (select servo). 0, 1, 2 make your choice. 


Select 1 (puller). 


Select A (calibrate puller offset). 


Check the following: 

- Is the door closed? 

- Are the trays in position (laser sensors not activated)? 
- Is the servo power on? 


Message: Trolley initialises. 
Press any key to start initialising. 


Message: Amplifiers switched off. 
Press any key to switch off the 
amplifiers. 


Push the emergency stop to release the servo power. 


Message: 
Move puller manual to pick position. 
Press any key when finished. 


Place the Y-calibration tool 


(1) 


Move and hold the puller 
manually to the pick 
position. To do so, load the 
calibration tray in the work 
area. Move and hold the 
calibration tray as far as 
possible to the pick 
position. Push the tray fully 
in against the tool. 

Do not lower the lift as this 
could damage the puller. 
The tool is positioned with 
dowel pins. 


Message: 
Press Enter to write new pick position to 
RAM 


Message: 
New pick position written into RAM 
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Return the calibration tray into the store manually and remove the Y-calibration tool. 
Message: 


Manually move puller to the lift position. 


Install 26 mm adjustment 
ring 
Move and hold the puller 


manually to the lift position 
with the lift at tray position 
14. 

The snap-in motor is in the 
lock position after previous 
calibration (ifnot touched, it 
is OK). 

Do not bend the puller arm! 
Press any key. 


Message: 
Press Enter to write new lift position to 
RAM. 


Message: 
New pick position written into RAM. 


Remove 26mm ring and move puller to a safe position. 


Install a calibration tray in position 23. 


Message: 
Move puller manual to hook position. 
Press any key when finished. 


Move puller to the hook 
position and hold the puller 
manually. 

Do NOT change or rotate 
motor position snap-in! 
Press any key. 
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PC ACTION MANUAL ACTION ACTION VISUALISED 


Message: 


New hook position written into RAM. 


Message: 
New park position written into RAM. 


Message: 


Press any key when finished. 


Move puller manual to eject position. 


Move the puller manually to 
eject position. 

Move calibration tray to the 
eject position. Push the 
puller arm tip (not the puller 
catch pin!) against the 
calibration tray [at position 
23] (snap-in lock position). 
Press any key. 


NOTE: When the tray is 
ejected, it is pushed out 
with the puller arm tip and 
not with the puller catch 


pin. 


Note all values. 
Press Enter to write new 
eject position to RAM. 


Puller offset0 

Real pull position14692 
Lift position990 

Pitch position10606 
Hook position14006 
Eject position14692 
Pick position-5658 


The values shown here are 
just an indication. 


Message: 
New eject position written into RAM. 


Return puller arm to safe position. 


Select W (write to flash prom) 


Reset the servo power, pull emergency key. 


Select R (Read positions from flash 
prom) 


Verify these values with previous noted values. 
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PC ACTION 
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Select S (servo) 


MANUAL ACTION 


ACTION VISUALISED 
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Select 2 (Snap-in) 


Select A (Calibrate snap-in positions) 


Check the following: 
- Is the door closed? 


- Are the trays in position? 


- Is the servo power on? 
- Is the puller arm safe? 


Message: 
Press any key to start initializing. 


Trolley Initialises 


Message: 
Press any key to switch off amplifiers. 


Amplifier switches off. 


Press emergency key 


Install the calibration tray in position 23. 


Message: 
Move the snap-in to the free position. 
Press key when finished. 


Turn the snap-in until the 
snap-in pin falls into the 
free position (the narrow 
right slot) see picture. 
Press any key. 
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PC ACTION MANUAL ACTION ACTION VISUALISED 


Press Enter to write new free position to 
RAM. 


Message: 
New Free position written into RAM. 


Move puller to save 
position. 


Select W (write to flash prom) Note all values. Snap offset0 Note: 

Real snap-in position14692 The values shown here 
Free position9237 are just an indication. 
Lock position10606 


Pull emergency key. 


Select R (Read positions from flash Verify these values with 
prom) previous noted values. 


Select 0 (exit) 


Wear an ESD bracelet! 


Place jumper in write- z ici C20 ET@) OO> 
protected position. a je 
Place back controller and 


fasten screws. 2 = = 1 ll 
Close door. Hl 


Remove the calibration tray. 


Perform an endurance test (10 minutes): 
- Select E 

- Select P 

- Select H: tray position 5 

- Enter 

- Select I: tray position 36 

- Enter 

- Place trays in position 5 and 36. 

- Select A (start endurance) 

- Run endurance test for the required period 
- Press control C to stop endurance. 


Figure 28 Tray trolley calibration 


H6.20.1 Log off procedure 


To log off, use the following procedure: 


1. At prompt >>> type: exit or close window with mouse pad (x) 

2. After using the tiptools double-click the icon “Kill APC Processes” to stop all 
running APC processes. 

3. Close “VNC aPC” 
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4. Shutdown NT on aPC and aSC by double-click on the power-down icon. This icon 
is located on the aSC. 


Remark: This is the most save method for shutting down the aPC an aSC. Do 
not use shutdown in windows you will shutdown only aPC or aSC depending 
which desktop current is. 


5. Restore the automatic log on procedure (see 10.2.1.3) 


Read flash prom calibration values 


The calibration values of the tray trolley can be saved on disc (aPC) and later-on be 
saved via FTP on floppy for a print usage. 


Start-up TIP tools: 


1. Log on as Administrator (see chapter 10.2.1) 

2. Wait until the aPC Status window is disappeared (This means the aPC is booted) 
If it takes longer than 5 minutes for the aPC Status window to disappear it is 
possible that the aPC booted before the boot procedure of the aSC was finished. 
In that case one could also continue to the next step. 

3. Double-click the icon “VNC APC” on the desktop to start the Vne program 

4. Wait until the desktop of the aPC becomes visible. 


If the program could not connect to the aPC it will give a warning. This means 

the aPC is probably not booted yet, wait a few seconds and try again. 

5. On the desktop of the aPC double-click the icon “Start aPC processes for TIP”. 
This will start only those processes that must run for the use of the tiptools. 

. On the desktop of the aPC double-click the icon “TIP tools” to start the tiptools. 

. Enter: get programs.tip 

. Select: < option A - E> (see chapter 10.2.2) 

. At the question: “Do you want to test Nodes?” press "No” 

10.enter:get fctflash. tip 

11.Give section nr:enter the required section number 

12.enter:save_flash 

The file is saved in c:\user\apc\work\FCTflash.txt 

To read the file, browse with explorer and double-click on FCTflash. txt 

For the log off procedure, please see section H6.20.1. 


oOo CON BD 
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CHAPTER H7 


NOTE: 


H7.1 


NOTE: 


WARNING: 


WARNING: 
WARNING: 
CAUTION: 


CAUTION: 
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Maintenance instructions 


Only a regional service engineer is allowed to remove a sealed bolt. After 
replacing the bolt, it needs to be sealed again. Therefore Loctite 7400 
coating is required. In general, when a sealed bolt has been replaced it 
needs re-adjustment. 


Required Equipment 


Standard tool set; 

Vacuum cleaner; 

Fibre free tissue; 

Isopropanol (99.7% pure, de-naturalized by 5% methanol); 
Lithium based grease; 

De-greasing/Cleaning spray; 

Multimeter; 

Grease gun; 

Belt tension indicator (30Hz - 500Hz); 

Lens tissues. 


When the system is switched off by means of the main switch, this main 
switch must always be locked by a padlock! 


The tray trolley contains two laser sensors. These laser sensors are class II 
lasers and can cause serious injuries. Therefore, don’t look into the laser 
beams. 


Before starting maintenance work, operate correct system shut-down 
procedures and switch off the factory power at the main power switch. 


Isopropanol is poisonous and highly flammable. Observe the manu- 
facturer’s safety precautions when using isopropanol. 


Never use compressed air to clean. Waste can be blown into fine 
mechanical parts causing damage or malfunctioning. 


To avoid component damage by ESD, connect body mass to an ESD point 
before starting maintenance on the system. 
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H7.1.1 Required Maintenance Tray trolley 


NOTE: 


ITEM ACTION LOADING REMOVAL 6-MONTHLY 
[Taytoley. = = =——i(‘(<‘iATF..OUUUUOOUt~<“—sCSSSC( SY 

Calibration markers Check 

LED captions Clean Check 

Snap-in spindle Lubricate 

Safety switch Check 

Door contact Check 

Cooling fan Check Clean 

Micro switches Check 

Connector Check 

Connector linkage Check Lubricate 

Roller bearings Check Lubricate 

Proximity shock absorber Check Lubricate 

Controller status LEDs Clean Check 

Puller motor belt Check 

Lift motor belt Check 

Lift motor brake Check 

Lift conveyor belts Check 


Figure 29 Maintenance periods 


When lubricating or cleaning with isopropanol, make sure to wear gloves 
to avoid skin contact. 


M@ Clean trolley interface surface with a vacuum cleaner and fibre free tissue 
moistened with Isopropanol. 
M@ Circuit breaker 
e Open circuit breaker F1 and connect a voltmeter between pins 1 and 2 of 
connector X2, voltmeter should read OV; 
e Close circuit breaker F1, voltmeter should read battery voltage (12V fully 
charged). 
M@ Calibration markers 
e Clean the markers using fibre free tissue moistened with Isopropanol. 
@ LED captions 
e Clean the captions using fibre free tissue moistened with Isopropanol; 
e Check the captions for signs of damage and replace where the identification 


is illegible. 
Trolley raised p= | <q ————_—___ Spare 
Moving up/down 
a . a 
Figure 30 Hoist status LEDs 
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M@ Snap-in spindle 
e Clean the snap-in spindle using de-greasing spray and fibre free tissue; 
e Lubricate the spindle lightly with NSK grease no. 2. 

@ Door contact 


e Check door contact operation by connecting a multi meter to contacts 67 and 
68 of hoist terminal block X101; 


e Close contact, multi meter must show a closed circuit; 

e Repeat procedure for contacts 5 and 2 at hoist I/0 connection X2. 

Cooling fan 

e Clean cooling fan blades using fibre free tissue and Isopropanol; 

e Check cooling fan operates when trolley is connected to the placement 
system. 

M@ Connector ‘Pogo Pin’ 
e Check connector contacts for signs of damage; 


e Ensure movement of swivel arm is smooth and brings the connector into a 
lateral position when fully extended. 


@ Connector linkage 


e Clean connector linkage, slide and bearing using de-greasing spray and fibre 
free tissue; 


e Lubricate linkage slide and bearing lightly with grease. 
M@ Roller bearing 
e Clean roller bearing using de-greasing spray and fibre free tissue; 
e Lubricate tie bar bearings lightly with grease. 
M@ Controller status LEDs 
e Clean the controller status LEDs using fibre free tissue and Isopropanol; 
e Check the LEDs illuminate (Figure 31). 


LED ON OFF 
Yellow Controller error Normal operation 
Green Normal state Endurance state 


Figure 31 Controller - status LEDs 


@ Lift motor brake 


e Operate the lift and ensure that the motor brake operates when the motor 
stops (a faulty motor brake will allow easy hand movement of the drive); 


e Replace complete lift motor if brake is faulty. 
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H7.2 Belts in tray trolley, checking 


Estimated time te complete [min.]: 


Required special tools 
Required part(s) ............. 


Belt tension indicator 


Using a, check each belt for tension (Figure 32). 


BELT 


FREQUENCY 


Vertical lift belt 


78Hz - 82Hz 


Lift motor timing belt 


58Hz - 62 Hz 


Puller motor timing belt 


300 + 40 Hz 


Hoist motor timing belt 


Figure 32 ‘Belt tensions 


100 + 10 Hz 


Assembleon 


1. Drive belt of tray trolley lift 


e Check that the tension of the drive belt is 


58 + 4 Hz at D=36 cm; 


e Adjust if necessary, see H6.18 Drive belt of tray 


trolley lift, adjustment 


e Replace belt when worn or if no further 
adjustment is possible, see H8.5 Drive belt of tray 


trolley lift, replacement 


2. Vertical lift belts 


e Check that the tension of the vertical lift belts is 


78 + 4 Hz at 30 cm; 


e Adjust if necessary, see H6.17 Vertical lift belt, 


adjustment 


e Replace belt when worn or if no further 
adjustment is possible, see H8.7 Vertical timing 


belt in tray trolley, replacement 
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3. Puller motor belt 


e Check that the tension of the puller motor belt is 
300 + 40 Hz; 

e Adjust if necessary, see H6.19 Puller motor 
timing belt, adjustment 

e Replace belt when worn or if no further 
adjustment is possible, see H8.6 Puller drive belt, 
replacement 
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H7.3 Tray trolley sensors, cleaning 


Estimated time te complete [min.]: 
Required special tools.......... 
Required part(s) ............. 


Assembléon 


H-82 
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H7.4 Safety contacts in tray trolley, cleaning 
Estimated time te complete [min.]: 
Required special tools.......... 
Required part(s) ............. 
1. 
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CHAPTER H8 Installation and replacement instructions 


H8.1 Tray trolley, replacement instructions 


NOTE: 


Only a regional service engineer is allowed to remove a sealed bolt. After 
replacing the bolt, it needs to be sealed again. Therefore Loctite 7400 
coating is required. In general, when a sealed bolt has been replaced it needs 
re-adjustment. 

When the system machine is switched off by means of the main switch, this 
main switch must always be locked by a padlock! 

Before removing system components, operate correct shut-down procedures 
and switch off the factory power supply at the main switch. 

To avoid component damage by ESD, connect body mass to an ESD point 
before starting maintenance on the trolley or the system. 
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H8.0.1 Tray trolley, spares 


Current spare parts list, see http://espares.assembleon.com 


Part of Item No 
Ordering Code 


Description 


Priority indicator 


Repair options 


Replacement Instruction 


Assembléeon 


© | Item No. 


9498-396-01282 


Tray trolley 


PA 2681/00 


9498-397-01282 


Tray trolley rep. 


5322-130-10688 


Mult.led 24V green 


9498-396-01392 


LED 2.5 V 


5322-132-00102 


Laser sensor 


9498-396-00103 


Safety Contact AZ 16 ZV 


9498-396-00166 


Foot switch 


5322-216-04248 


Tray controller 


9965-000-15027 
5322-361-10926 


Tray controller rep 
Fan 


5322-280-10314 


Relay 24V DC 


9498 396 00162 
9498 396 00161 


Fixed wheel 
Swivelling wheel 


9498 396 00125 


Contact pen 


9498 396 00167 
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Current spare parts list, see http://espares.assembleon.com 


Part of Item No 
Ordering Code 


Description 


Priority indicator 


Repair options 


Replacement Instruction 


Assembléeon 


5322 395 10296 


Catch pin 


9498 396 00163 


Crank puller 


9498 396 00164 


Timing belt, puller 


5322 132 00077 


Light sensor 


(B08, B09) 


5322 214 91176 


Driver board 


5322 361 10923 


Snap-in motor 


5322 218 11513 


EPD 


Stock area (B01, B02) 


9498 396 01277 


Light sensor 


(B03, B04) 


5322 210 20337 


EPD 


Snap in (B10) 


9498 396 00461 


Puller motor 


5322 218 11744 
5322 361 11047 


EPD Trolley 
Lift motor 


(B06) 
RS420j 


5322 132 00074 


Laser sensor 


(B05) 


5322 358 10191 
5322 380 10146 


Timing belt 
Reflector 


~<|~<| ~<| ~<| ~| ~| ~| ~| ~| «| «| «| «/ « 


Vertical lift 


4022 530 08901 


Vision marker 


9498 396 00165 
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1. 


2. 


a. 


4. Assembly 


5. Finalize 


H8.1 Tray trolley controller, replacement 


Estimated time te complete [min.]: ? 
Required special tools.......... - 
Required part(s)............... H8.0.1.Tray trolley, spares 


Assembléon 


Prerequisites 
e Open the tray trolley door. 


Remove tray trolley controller cabinet 
e Remove the two bolts (1) and slide the cabinet 
out. 


Note: The sliding distance is restricted by the 
cable length. 


Removing 


e Note jumper X44 setting, 

see H5.3 Reference information 
e Identify and disconnect electrical connections; 
e Remove the EPROM (unless damaged). 


e Remove new EPROM and replace it with the 
EPROM removed from the old board (unless 
damaged, in which case leave the new EPROM 
in place); 

e Set Jumper X44 before installing the controller 
in the trolley. 

e Board with new EPROM Software is now down 
loaded automatically. 


e Calibrate the trolley, see H6.20 Tray trolley, 
calibrating 
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H8.2 Puller motor, replacement 


Estimated time te complete [min.]: ? 
Required special tools.......... - 
Required part(s)............... H8.0.1.Tray trolley, spares 


To remove the puller motor, the complete puller assembly must be removed. The lift 
unit must be calibrated afterwards. 


Release the lift-brake and move the lift to the top 
position, Releasing the lift-brake can be done by 
applying 24 volts on the brake of the lift motor or doing 
this when the Trolley is connected to the machine. 


Picture 1 


Remove the front cover of the Tray-trolley 


Picture 2 


Remove the Pins (3x) from the puller motor. 
This is possible by pushing the ring against the spring 
action. (pins can be reused). 


Picture 3 Picture 4 
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Picture 5 


Picture 6 


Picture 5: 
Insert allenkey nr3 and release the coupling 
between motor and the topunit. 


Picture 6: 
Hole in which to insert the allenkey nr3 


Picture 7 


Release the allenscrews, make sure that the 
position of the puller is known before you release 
the screws. 

The (Top)-puller unit can be removed now, 
(tooth-wheel with belt & puller-arms+ coupling) 


TIP: make a digital picture before taking the top 
off, this to make sure that you don’t put it back on 
180 degr. 
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TRAY TROLLEY 
H8 


Picture 9 


Remove the “snap-in motor” bracket from the puller 
motor unit (3 allenscrews) 


Remove puller-motor unit 4 allenscrews, (mind the 
cables with which the motor is connected). 


Picture 11 


For remounting; work in opposite sequence, mind that 
the centre-pins fall in the hole. (in picture 11.) 


e Calibrate the trolley, see H6.20 Tray trolley, calibrating 
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H8.3 Lift motor of tray trolley, replacement 


Estimated time te complete [min.]: 
Required special tools.......... 


Required part(s)............... 


H8.0.1.Tray trolley, spares 


1 describes how to remove the lift motor from the Tray Trolley. 


Remove the controller cabinet from the tray 
trolley. The controller cabinet is located at the 
front of the tray trolley. 


Description 


Open the trolley door. 

Remove the two bolts at the front of the controller cabinet. 
Carefully move the controller cabinet out. 

Remove the two bolts on the right and the bolt on the left of the 
controller cabinet cover. 

Remove the cover of the controller cabinet. 

Now wear an ESD-bracelet. 

Disconnect all flat cables. 

Disconnect the motor cable (feedcon X5). 

Disconnect the bitbus cable (feedcon X8). 

Disconnect the power cable of the controller cabinet and the 
tray trolley. 


Assembléon 


Release the lift motor brake with an external 
power supply to the motor brake. 


Disconnect the lift motor brake connector X1 and apply 
external power supply of 24 V between pin 1 (+ve) and pin 2 (- 
ve) on the motor side, to release the brake of the lift motor and 
re-connect X1 after adjustment (polarity sensitive). 


Remove the cover plate at the back of the 
trolley. 


Carefully pull the lift up to its highest position. 


Place the suspension beams and brackets. 
Make sure that the brackets’ screws are 
turned completely upwards (outwards) when 
placing them. 


Refer to 4, positions A and B to see how the suspension 
beams and brackets must be placed. 


Carefully lower the lift (manually) so that 
there is a slight tension on the suspension 
brackets. 


Now enable the lift motor brake again by 
disconnecting the 24V external power 


supply. 


If slackness occurs, tighten the screw a little. 


Remove the cover over the lift motor belt. 


Both lift axes must remain in the same 
position in relation to each other. So it is 
important to prevent movement of the axes. 


Service Manual 


To prevent movement of the axes: 


Mark both the belt and the timing belt pulley of both axes (front 
and rear) with an indelible marker pen. To be able to do so, it 
might be necessary to clean the often greasy surfaces with 
tissue. 


A-series Tray Trolley 


For marking the belt 
and timing belt 


pulley 
see 5 
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Loosen the lock-nut of the belt tension 
adjuster (1 in 6). 


Description 


TRAY TROLLEY 
H8 


Turn the belt tension adjuster clockwise 
(outwards, seen from the front side of the 
machine) until the belt tension block is 
completely slack. 


Loosen the two lock bolts (2 in 6) from the lift 
motor belt tension block. 


Disconnect the lift encoder cable. 


Disconnect the lift motor brake cable. 


Disconnect the lift motor power supply cable. 


If there is a tie wrap, remove it. 


Remove the 4 motor fastening bolts (1 in 7). 


It is easiest to remove the lower three bolts first and then the 
upper one. 


Remove the lift motor. 


Figure 1 Removing the lift motor 


2 describes how to place a new lift motor on the tray trolley. 


Action 


Place the lift motor according to 
3 for cable positioning. 


Description 


Figure 


Place the motor timing belt pulley through the 
belt. 


Fasten the motor bolts (1 in 7) 


Itis easiest to fasten the upper bolt first, then the three lower 
bolts. Make sure to fasten the bolts well. 


see / 


Make sure that the marks on the lift timing 
belt pulley and belt match. 


Tighten the belt with the help of the belt 
tension adjuster. 


Fasten the lock nut hand-tight. 


The correct belt tension can be determined with the 
frequency meter. 


However, this is not done until the encoder offset has been 
checked and found to be OK. 


see FIGURE 8A-45 


Check the marks on the belts and the timing 
belt pulleys. Reposition the belt if necessary. 


Take care to insert the encoder plug with the 
cam (1 in 8) facing the lift motor. 


Connect the controller cabinet in the opposite 
way to removal. Make sure to wear an ESD- 
bracelet before starting work on the controller 


cabinet. See FIGURE 8A-85 for cable 


positions. 
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Action Description 


Before moving the controller cabinet back 
into the tray trolley, put the cover back on and 
fasten the screws hand-tight. 


Release the lift motor brake with an external | Disconnect the lift motor brake connector X1 and apply 
power supply to the motor brake. external power supply of 24 V between pin 1 (+ve) and pin 2 


(-ve) on the motor side, to release the brake of the lift motor 
and re-connect X1 after adjustment (polarity sensitive). 


Move the lift up and remove the suspension 
beams and brackets. 


Adjust EPD lift up (see section H6.7 EPD 
BO6 in tray trolley, adjustment ). 


Figure 2 _— Placing a new lift motor 


Figure 3 _—_— Lift motor 
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Figure 4 Placing the suspension beams and brackets (ACM tray trolley shown) 
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BELT AND TIMING 
BELT PULLEY 


Figure 5 — Marking the belts and timing belt pulleys of both axes 
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Figure 6 Location of the bolts of the belt tension adjuster 
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Location of the motor fastening bolts 


Figure 7 
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Figure 8 Inserting the encoder plug 
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Assembléon 


H8.4 Snap-in motor, replacement 


Estimated time te complete [min.]: 
Required special tools.......... 
Required part(s)............... H8.0.1.Tray trolley, spares 


9 describes how to remove the snap-in motor/encoder: 


Action Description Figure 
Switch the power off. 
Remove the motor encoder cable. 


Turn the motor axis to locate the very small screw see 11 
(indicated with ‘4.’ in 11) and loosen the screw 
with Allen key 0.9 mm. 


Disconnect and remove the motor. 


Remove the square plate. 


Figure 9 Removing the snap-in motor/encoder 


10 describes how to place a new snap-in motor/encoder. 


Action Description Figure 
Install a new snap-in motor/encoder. Take care that the distance | see 1 


(‘D’ in 11)is 1+0,2mm 
and the square plate is 
mounted in the original posi- 
tion. 


Adjust the snap-in zero coarse EPD (see section 
H6.11 Snap-in zero coarse EPD B10 
adjustment for ‘lock’ position ). 


Figure 10 ‘Placing a new snap-in motor/encoder 
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Figure 11 Motor encoder 
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H8.5 Drive belt of tray trolley lift, replacement 


Estimated time te complete [min.]: 
Required special tools.......... 
Required part(s)............... H8.0.1.Tray trolley, spares 


1. Prerequisites 


H-104 


Release the bottom screws of the four contra-weight guide profiles, M5x10. 
Each contra-weight has two guide profiles. 


If the contra-weight is in front of the screws move the lift by using the external lift 
brake. 


Put the lift in the up most position by using the external lift brake. Place the lift 
into four suspension brackets. Place one side of the brackets over the suspension 
beam and the other side underneath the lift. 


3.Remove the controller box. 


4.Release the tension of the four vertical belts by loosening the two screws, on the 
clamping plate left and right, and release the tension screws which can be reached 
trough the holes on top of the trolley frame. 


5.Release the tension of the white timing belt by loosening the two hexagonal bolts 
M6x25 from the clamping block (1), right from the lift motor (seen from the trolley 
handling site). Now release the tension of the timing belt by loosening the 
hexagonal screw M6. This is the screw that pushes against the clamping block. The 
clamping block holds the bracket (2) with the tension-pulley (3) in its place. 
Completely remove the two hexagonal bolts M6x25. 


6.The timing belt can now be removed from the lift motor pulley. Pull the bracket, 
tension-pulley and clamping block towards you. Remove the clamping block from 
the bracket by removing the four socket screws M5x12. 


7.The tension-pulley can be removed from the bracket by removing the shaft (4). 
Remove the shaft by using a punch. Watch out for the two spacer rings (5). 


8.Remove the lift motor by removing the four socket screws M5x12 from the motor 
bracket. 


9.Remove the four contra-weight guide profiles. 


10.Remove the B06 sensor. This step only needs to be performed when the new B06 
is installed, see Figure 1. 


11.0n the bottom of the tray trolley two bearing plates are placed, one on each 
side. Each bearing plate is mounted on the ground plate with two socket screws 
M5x20 and to the frame with two socket screws M6x20. Remove these screws and 
tilt the two main shafts until the left bearing plate (seen from the trolley handling 


site) can be removed from the ball bearing. 

12.In order to remove the bearing plate four socket screws M3x16 (two at each ball 
bearing) need to be removed. 

13.After taking one of the bearing plates the timing belt can easily be removed 
from the main shaft 1. 
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2.3.2Placing the new white timing belt 


1.Place the timing belt around the tension-pulley (3) so the pulley and belt can be 
mounted back on the bracket (2). When replacing the shaft (4) make sure there is a 
spacer ring on both sides of the pulley. Note: Make sure that the belt is placed with 
the right side up, see figure 1. 


2.Mount the clamping block (1) on the bracket by using four socket screws M5x12. 


3.Replace the lift motor on the motor bracket with four socket screws M5x12. For 
the exact cable positions see fig. 7-27, Service Manual release 0101. 


4.Place the timing belt around the main shaft 1 (closest to the rear side of the tray 
trolley). Make sure the timing belt goes underneath the pulley of the main shaft 2 
(nearest to the lift motor). 


5.Replace the bearing plate over the two bearing at the end of the main shafts and 
tighten it with four socket screws M3x16 (two at each ball bearing). 


6.Place the construction of the bearing plates and the shaft back straight on the 
bottom of the tray trolley. Make sure that the front side of the bearing plates (seen 
from the trolley handling side) falls correctly over the dowels. 


7.Tighten the bearing plates. Each bearing plate is mounted on the ground plate 
with two socket screws M5x20 and to the frame with two socket screws M6x20. 


8.Mount the sub-assy (consisting of lift motor pulley, bracket and clamping block) 
on the mounting plate by using the two hexagonal bolts M6x25. The clamping block 
is mounted on the right block (seen from the trolley handling side) on the 
mounting plate. This is the block with the two slotted holes. Note: before mounting 
the sub-assy on the mounting plate make sure the timing is correctly placed on all 
the pulleys. 


9.Replace the four contra-weight guide profiles. Each contra-weight has two guide 
profiles. 


10.Before putting tension on the horizontal timing belt the lift has to be levelled. 
The main part can be done by rotating the main shaft 1 pulley when holding the 
belt in its place. This needs to be done visually. 


11.Put tension on the horizontal timing belt, so the teeth of the belt can't move 
over the pulley. Now the lift stays in the same position and the suspension brackets 
can be removed. In order to remove the brackets the lift brake needs to be released. 
This can be done with external 24V. Do not remove the suspension beams but turn 
them 90 degrees. This way the suspension beams are laying flat on their side. After 
removing the suspension brackets the brake needs to be put back on the lift, make 
sure the lift is in the up most position. 


12.Measure the height between the four lift corners and the suspension beam. 
When there is still a big difference in height between the front and the rear side of 
the lift the horizontal timing belt needs to be shifted one more teeth over the main 
shaft 1 pulley. When this tilts the lift too much, the height difference can be solved 
by shifting the teeth of the vertical belts over the pulleys. Tension needs to be put 
on the belts after shifting them. 


13.The height difference between left and right can also be solved by shifting the 
vertical belts. When a small height difference remains, that can't be solved with the 
vertical belts, the lift can be adjusted with the two metal strips holding the lift up. 
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After adjusting all belts and putting them on tension the height between the lift 
corner and the suspension beam needs to been the same for all four corners. 


14.Reconnect the controller box. 


15.To check if the encoder is in the right position the encoder tester needs to be 
connected to the lift motor and the brake needs to be released from the lift. Hold 
the lift in the up most position and slowly move the lift manual down. Mark the 
height of the contra-weight on the side panel when the first encoder pulse is 
present. Move the lift further down and check when the B06 sensor is just 
activated. When the sensor is just activated again mark the height of the contra- 
weight. Finally move the lift further down till the second encoder pulse is present 
and mark the height of the contra-weight. The encoder is in the right position 
when the mark of the activated B06 sensor is in between the two marks of the 
encoder pulses (see picture below). 


16.When there are two encoder pulses before the B06 sensor is just activated or 
when the sensor is just activated within a distance of 1/4x of the first or second 
encoder pulse it means that the lift encoder is not in the right position. Rotating 
the lift pulley can solve this. 


17.Before rotating the lift pulley the horizontal belt and both main shaft pulleys 
need to be marked. Release the tension of the horizontal belt and looses the four 
socket screws M5x12 on the lift motor so the lift pulley can be rotated. 


18.After tightening the lift motor make sure that the lift is straight by checking 
the marks on the pulleys and belt. 


19.When both the lift is straight and the lift encoder is in the correct position the 
right tension can be put on all the belts. For the horizontal belts the tension needs 
to be in between 58Hz - 62Hz when measuring by the lift motor pulley (see Figure 
14). For the vertical belts the tension needs to be in between 78Hz - 82Hz when the 
distance from the centre of the bottom pulley till the counter weight is 0.3m (see 

Figure 14). The tension can be measured with a frequency meter. 


20.Calibrate the lift. 


2. Replace drive belt 


3. 


e Adjust, see H6.18 Drive belt of tray trolley lift, adjustment 


H-106 
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H8.6 Puller drive belt, replacement 


Estimated time te complete [min.]: 
Required special tools 
Required part(s) 


Jibs eee owed eas H8.0.1.Tray trolley, spares 


1. Prerequisites 


2. Replace puller motor timing belt 


3. Finalize 


e Adjust the belt tension, see H6.19 Puller motor timing belt, adjustment 
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Vertical timing belt in tray trolley, replacement 


Estimated time te complete [min.]: 
Required special tools.......... 
Required part(s)............... H8.0.1.Tray trolley, spares 


1. Prerequisites 


H-108 


WARNING: Do not cut the belt in two 
1.Put the lift in such a position that it is easy to reach the clamping system 


2.Mark all pulleys and the vertical belts so that the new belt is easier to replace. 
Also mark the vertical timing belts where they are being clamped by the clamping 
system and on the counter weights. 


3.Release the tension of the belt that needs to be removed and the second belt on 
the same side. For example when replacing belt 1 release the tension of belt 1 and 
3. 


4,.WARNING: Make sure that there is a little plate at the bottom of the linear guide. 
If there isn't a metal plate put a little piece of tape around the bottom of the linear 
guide so the slide can not fall off. 


5. Remove the ball joint from the plate, on the slide of the linear guide, by 
removing the socket screw M6x20. 


6. Remove the cable interface of the puller by removing the socket screws M5x16 
and M5x10 and the two socket screws M2.5. 


7. Remove the ball joint from the slide of the linear guide by removing the torque 
screw. 


8.Loosen the connecting plate from the clamping system by removing the two 
socket screws M4x10. 


9.Release the belt from the clamping system. The clamping system 
consists of one clamping plate, two clamping blocks and two set 


plates. By removing the four socket screws M4x12 the system can be removed from 
the belt. 


10.Release the belt from the counter weight by removing six socket screws M3x12 
from the clamping plate. Note: Make sure the belt is marked at the position the belt 
is being clamped against the counter weight. 


11.Remove the vertical belt. 


2.4.2Placing the new vertical belt 


1.Mark the new belt. Use the old vertical belt to mark the new belt in the same way. 
Make sure the new belt has the same length (same amount of teeth). Fold the belt 
at the position of the marking where the set plate has to be positioned. 

2.Place the belt around the two pulleys. 


3.Mount the clamping system on one of the sides of the belt. It is easiest to clamp 
the topside of the belt first and than the bottom side. Make sure the belt is in the 
right position according to the marks. 


4.Clamp the belt against the counter weight, using the clamping plate which can be 
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2. Finalize 


TRAY TROLLEY 
H8 


mounted with 6 socket screws M3x12. Watch the marks. 


5.If the marks on the belt and on the pulleys are not in the same position the belt 
needs to be shifted over the pulleys until they are the same. 


6.Check if the second belt, which has been released of tension, is still in the correct 
position. If not shift the belt over the pulleys. For example when replacing belt 1 
check if belt 3 is still in the correct position. 


7.Mount the connecting plate rear back on the clamping plate by using the two 
socket screws M5x10. 


8.1Reconnect the ball joint and the plate on the slide of the linear guide. Make sure 
the distance between the side of the linear guide and the black guide strip is 4mm 
+0.1 (see picture). 


9.2Replace the cable interface of the puller using the socket screws M5x16 and 
M5x10 and the two socket screws M2.5. 


10.3Reconnect the ball joint and slide by replacing the torque screw. Before 
tightening the screw make sure the lift guide strip runs parallel to the right guide 
wall (seen from the handling side). The distance between the back of the guide wall 
and the lift frame needs to be 65mm. 


11.Put tension on the two vertical belts, approximately the same as the two other 
belts that are still on tension. For example when replacing belt 1 the tension needs 
to be put on belt 1 and 3 and needs to be equal to belt 2 and 4. 


12.Put the lift in such a position that it is easy to measure if it is levelled. This can 
be done by releasing the brake by using the external 24V. 


13.Measure if the lift is standing levelled. If the lift is not straight it needs to be 
corrected. This can be done either by shifting the teeth of the belt over the pulley 
or by adjusting the connection plate. 


14.When the lift is completely straight the right tension can be put on the belts. 
The vertical belt tension needs to be 78Hz-82Hz when the distance from the centre 
of the bottom pulley till the counter weight is 0.3m (see Figure 14). 


15.Calibrate the lift. 


NOTE: When replacing all four vertical belts it is easiest to remove the entire lift 
module (lift, puller module and snap-in) 


e Adjust, see H6.17 Vertical lift belt, adjustment 
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H8.8 Cranck puller, replacement 


Estimated time te complete [min.]: 
Required special tools.......... 
Required part(s)............... 


Assembléon 


1. Adjustment 


e Mark position existing cranck puller; 

e Remove cranck puller; 

e Install a new cranck puller; 

e Check height of puller arm tip according to the 
procedure in section, see H6.14 Puller arm tip, 
height adjustment . 
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H8.9 Puller catch pin, replacement 


Estimated time te complete [min.]: 
Required special tools.......... 
Required part(s)............... 


TRAY TROLLEY 
H8 


1. Adjustment 


e Make sure that the two dowels and the screw of 
the arm do not extrude above the surface of 
the puller catch pin plate. 

e Check height of puller arm tip according to the 
procedure in section, see H6.14 Puller arm tip, 
height adjustment 
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H8.10 Contact pins on tray trolley, replacement 
Estimated time te complete [min.]: 


Required special tools.......... 
Required part(s)............... H8.0.1.Tray trolley, spares 


1. Replace a contact pin 


e Replace a contact pin using pliers. 
e Push the new contact pin into the housing. 
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H8 
H8.11 Trolley interface board, replacement 


Estimated time te complete [min.]: 
Required special tools.......... 


Required part(s)............... H8.0.1.Tray trolley, spares 


1. Prerequisites 


2. Replace the trolley interface board 
e Remove the four Allen bolts that fasten the 
board. 
e Disconnect all cables to the board. 
e Installation in reverse order. 
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1. 


2. 


H-114 


Assembleon 
H8.12 Control LED's on tray trolley, replacement 
Estimated time te complete [min.]: 
Required special tools.......... 
Required part(s)............... H8.0.1.Tray trolley, spares 
Prerequisites 


e Power down the machine. 


Replace the control LED 


Remove cover (1). 

Locate concerning LED and disconnect wiring. 
e Remove nut (2). 

e Take out LED. 

e Installation in reverse order. 
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H8.13 Driver board of puller motor, replacement 


Estimated time te complete [min.]: 
Required special tools 
Required part(s)............... 


1. Prerequisites 


e Power down the machine. 
e Remove cover plate (1). 


2. Remove driver board 


e Remove connectors. 
e Loosen studs and screws. 
e Take out driver board. 


3. Install driver board 


e Mount the new driver board. 
e Apply the isolating fibre washers (2). 
e Connect connectors. 


4. Finalize 


e Mount the cover plate (1). 
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2. Replace safety contact 


H-116 


TRAY TROLLEY Assembléon 


H8.14 Safety interlock in tray trolley, replacement 


Estimated time te complete [min.]: ? 
Required special tools.......... - 
Required part(s)............... H8.0.1.Tray trolley, spares 


Prerequisites 


e Open the front door of the tray trolley. 


e Loosen two screws and take safety interlock 
with bracket out. 


e Disconnect wiring. 

e Transfer bracket to new safety contact. 

e Connect wiring and mount safety interlock. 
e Check function. 

e Adjust if necessary. 
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H8.15 EPD B01, BO2 in tray trolley, replacement 


Estimated time te complete [min.]: 
Required special tools.......... 
Required part(s)............... H8.0.1.Tray trolley, spares 


1. Prerequisites 

e Power down the machine. 

e Remove the cover at the back of the machine. 
2. Remove connector of EPD B01,B02 


e Loosen mounting plate driver board (1). 


e Cut tie-wrap and locate wiring of concerning 
EPD (22). 


3. Replace the EPD B01, BO2 
e Loosen the nut and take EPD BO2 (3) or EPD 
BO1 (4) out. 
e Connect EPD connector (2?). 
e Mount mounting plate driver board (1). 
Apply Loctite 232. 


4. Finalize 


e Secure the cables with a tie-wrap 

e Adjust EPD B01, see H6.3 EPD BO1 puller in 
stock area, adjustment 

e Adjust EPD B02, see H6.4 EPD BO2, puller safe / 
puller zero coarse adjustment 
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H8.16 Tray carrier sensor B03, B04, replacement 


Estimated time te complete [min.]: 
Required special tools.......... 
Required part(s)............... H8.0.1.Tray trolley, spares 


Assembléon 


1. Prerequisites 


2. Distance threshold adjustment sensor B03, 


3. Sensor position, sensor B03 only 


4. Finalize 


e Adjusting, see H6.5 Tray carrier sensor B03, BO4 
adjustment 
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H8 
H8.17 Laser BO5, sensor storage in tray trolley, replacement 


Estimated time te complete [min.]: 
Required special tools.......... 
Required part(s)............... H8.0.1.Tray trolley, spares 


LASER BEAM 
[CAUTION Looking into it may injure your eyes. 


Do not stare into it 


1. Prerequisites 


2. Replace sensor 


3. Finalize 


e Adjust laser sensor, see H6.6 Laser BO5, sensor 
storage in tray trolley, adjustment 
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H8 


H8.18 EPD BO6 in tray trolley, replacement 


Estimated time te complete [min.]: ? 


Required special tools.......... f 
Required part(s)............... H8.0.1.Tray trolley, spares 
Vy 


ua XN 


NOTE: The sensor can be mounted in two ways on the tray trolley depending on the 
status of the trolley. It can either be pointing with the LED up or with the 
LED pointing towards the storage area. Adjustment of the sensor stays the 
same. 


1. Prerequisites 


e? 
2. Replace EPD (B06) 


e In the highest position (with the 
counterweights against the end stops) the 
sensor must be activated. 

Note: To check this there is a small LED (1?) on the 
sensor. 
3. Finalize 


e Adjust, see H6.7 EPD BO6 in tray trolley, 
adjustment 
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H8.19 Laser BO7, storage in tray trolley, replacement 
Estimated time te complete [min.]: 


Required special tools.......... 
Required part(s)............... H8.0.1.Tray trolley, spares 


LASER BEAM 
[CAUTION Looking into it may injure your eyes. 


Do not stare into it 


1. Prerequisites 


e Remove covers (1,2). 


2. Remove laser with bracket 


e Disconnect wiring (3) of laser. 
e Remove the bolts (4) and take bracket with 
laser out. 


3. Transfer bracket 


e Remove the bolts (4) and take sensor off. 
e Position the new sensor according the old one. 
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H-122 


TRAY TROLLEY Assembléon 


Mount laser with bracket 


e Connect wiring (3) of laser. 
e Install the bracket with laser with the two (4) 
bolts. 


Finalize 
e Adjustment, see H6.9 Laser BO7, sensor storage 


in tray trolley, adjustment 
e Installation of covers (2,1) in reverse order. 
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H8.20 Light sensors B08,B09 in tray trolley, replacement 


Estimated time te complete [min.]: ..... 
Required special tools .............. 
Required part(s)..........eceeeeeeee H8.0.1.Tray trolley, spares 


1. Prerequisites 


e Power down the machine. 
e Remove the cover at the back of the machine. 


2. Remove connector of BO8,B09 


e Loosen mounting plate driver board (1). 
e Cut tie-wrap and locate wiring of concerning 
EPD (2?). 


pe 


3. Replace B08, BO9 \y 
: al | eeccermer rey 4 \\ 
\\ / - "9 we AL Ip a | 


4. Finalize 


e Adjust see H6.10.Light sensor B08, BO9, carrier 
detection adjustment 
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1. 


2. 


3. 


4. Finalize 


H-124 
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H8.21 EPD B10 in tray trolley, replacement 


Estimated time te complete [min.]: 
Required special tools.......... 
Required part(s)............... H8.0.1.Tray trolley, spares 


Prerequisites 


e Power down the machine. 
e Remove the cover at the back of the machine. 


Remove connector of EPD B10 


e Loosen mounting plate driver board (1). 


e Cut tie-wrap and locate wiring of concerning 
EPD (2). 


Replace the EPD B10 


e Loosen the nut and replace EPD (3). 

e Connect EPD connector (2). 

e Mount mounting plate driver board (1). 
Apply Loctite 232. 


e Gap (4) between sensor and bracket 0.5 + 0.2 
mm. 


e Secure the cables with a tie-wrap. 
e Adjust EPD, see H6.11 Snap-in zero coarse EPD 
B10 adjustment for ‘lock’ position 
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H8 
H8.22 Foot switch of tray trolley, replacement 


Estimated time te complete [min.]: ? 
Required special tools.......... - 
Required part(s)............... H8.0.1.Tray trolley, spares 


1. Prerequisites 


e Place the tray trolley on its side on a pallet cart 
or on two wooden bars (prepare the surface so 
the that the trolley doesn't get scratched). 


2. Replace the trolley foot switch 
e Cut the tie wraps that keep the foot switch 


| 
cable in place. a 
e Remove the foot switch (2 Allen bolts and 1 4 
cable). : 


e Installation in reverse order. 
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H8.23 Wheels under tray trolley, replacement 


Estimated time te complete [min.]: 


Required special tools 


Required part(s)............... 


1. Prerequisites 


e Place the tray trolley on its side on a pallet cart 
or on two wooden bars (prepare the surface so 
the that the trolley doesn't get scratched). 


2. Replace the trolley wheels 


e Remove the (swivelling) wheels. 


Service Manual 
H-126 A-series Tray Trolley 


iC 


S\_/ 
DI 


r 


4022 593 51241 
07.01 


H8-00021.fm 


10-00000.fm 


Assembleon 


I. FLUXER 


FLUXER 
Chapter IO 


Table of Contents 


CHAPTER 11 
CHAPTER I2 
CHAPTER I3 
CHAPTER 14 


CHAPTER I5 


CHAPTER I6 


CHAPTER I7 


CHAPTER I8 


4022 593 50293 Service Manual 
08.03 AX-201 


INtrOGUCHON: 64:04 40.0.4 asta tes dade ovat ecsneee LG 
SOIGLs iodide bod ieee de eae ede peda win doe LS 
SPECINCATONG 5025 kG os Ode Ghee we ee cdeiendes Def 


Functional description......... ccc cece cece e eens 18 


14.1 Fluxer, functional description .............02 eee eee 1.8 
14.2 Flux layer thickness, measuring tool..............2.4- 1.8 
14:3 Untertaces sees wot d See ae PR ee hee eee 1.8 
14.3.1 Mechanical interface ......... ee eee eee 1.8 
14.3.2 Electrical interface... .... kee ee 1.8 
14.3.3 Software interface... . Le ee ee 1.8 


Troubleshooting ......... cee eee ccc ceveceeee 1.10 


15.1 Troubleshooting workflow.............0. eee eeee 1.10 
15.2 Troubleshooting workflow.............00 eee eeee 1.10 
15.3 Diagnosis trees and tables ............. 2.0 eeee 1.11 
15.3.1 Fluxer not running, diagnosis tree ............. 1.11 
15.4 Reference information ............... ce eee ences 1.12 
15.4.1 Fluxer, controller connections .............04. 1.12 
15.4.2 Fluxer, interconnections ............000e eee 1.12 
15.5 Fluxer, diagrams ........ cee eee ee eee eee 1,13 


Measurement, adjustment and calibration.......... 1.14 
16.1 Specific parameters and settings ..............004. 1.14 


Maintenance instructions...........2ecccccccee 115 


17.0.0.1 Required Equipment...............000. 1.15 
17.1 Fluxer, cleaning... ....... ee eee ee eee eee ee eee 1.15 
17.1.0.1 Cleaning the measuring tool ............. 1.16 


Installation and replacement instructions.......... 1.17 


18.1 Fluxer, replacement... ....... eee ee ee ee eee 1.17 
18.1.1 Introduction............ cee eee ee eee 1.17 
18.1.2 Layout explanation .......... 0.2.0. e eee eee 1.17 
18.1.3 Required equipment... ...... 0... ee eee eee 1.17 

18.1.3.1 Assy wiper fluxer...... 0.0... ee eee eee 1.18 
18.1.3.2 Top module fluxer .............0200 ee 1.19 
18.1.3.3 EPD fluxer cover ......... ce eee eee ee 1.20 
18.1.4 Calibration... ..... ee eee ee 1.20 
I.1 


FLUXER 
Chapter IO 


1.2 


Service Manual 
AX-201 


Assembléon 


10-00000.fm 


4022 593 50293 
08.03 


Assembleon 


11-00001.fm 


CHAPTER I1 Introduction 
CG 


4022 593 50293 
08.03 


FLUXER 
Chapter I1 


Figure 1 Flux applicator 


The Flux applicator unit is a double applicator of thin film flux to flip-chip type 
components just before placement. 

The flux is used to clean the surface to be soldered and to keep the flip-chip in 
position between the placement and soldering process. Two components can be 
fluxed simultaneously. 
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CHAPTER I3 Specifications 
¥ 


Figure 2 


The Flux applicator is an optional unit to the D-9 placement system. 


@ Flux applicator front: PA2679/10 
M@ Flux applicator rear: PA2679/00 
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14.3 
14.3.1 


14.3.2 


14.3.3 
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Functional description 


Fluxer, functional description 


The basic concept is a metal squeegee mounted an adjustable distance above a 
rotating disk. As the disk turns, a thin layer of flux is spread onto the disk by the 
squeegee. The speed of the disk is manually adjustable between 0 - 20 rpm. 

Two wipers re-gather the flux. The position of the wipers is adjustable manually. 
The flux type and the gap between the disk and the squeegee determines the layer 
thickness of the flux on the disk. The gap is adjustable stepless between 20 and 220 
uum which results in a flux layer thickness between 20 and 120 um. The squeegee 
keeps the flux moving to assure homogeneity. To control the amount of flux applied 
to the solder balls of the flip-chip, the disk momentarily stops rotating during 


dipping. 
To avoid dust particles falling into the flux, the Flux Applicator is provided with a 
dust cover. 


Flux layer thickness, measuring tool 
The layer thickness of the flux depends not only on the gap between the disk and 
the squeegee but also on the type of flux that is used. 


Therefore control of the flux layer thickness is necessary. For this, two special 
measuring tools (20 - 60 um and 70 - 120 um) can be used to monitor the real flux 
layer thickness on the disk. 


The tools are rectangular pieces of hardened steel with reference poles at the 
corners and a matrix of poles of different length in the centre. 


The difference in length between the poles is 10um. By dipping the tool into the 
flux, one can see which poles touch the flux and determines the flux layer 
thickness. 


Interfaces 


Mechanical interface 


The flux applicator at the front, is placed on a special bracket. 


Electrical interface 
The interfaces from the 1/0 signals to the Flux applicator. 


3 signals can be sensed: 


M@ Output ‘Claim fluxer’: ‘high’ when the fluxer is claimed by the system for dipping 
(disk must stop); 
e Input ‘fluxer ready’: ‘high’ when the fluxer is ready for dipping (disk is 
stopped); 
e Input ‘cover placed’: ‘high’ when the cover is placed. 


Software interface 


To start the dipping process, the following sequence will be valid: 


e The cover of the Flux Applicator is placed and the output ‘cover placed’ is 
‘high’; 
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e The disk of the Flux Applicator is rotating continuously; 

e The system set output ‘claim fluxer’ to ‘high’; 

e As aresult of this, the Flux Applicator will stop the disk and set the input 
‘fluxer ready’ to ‘high’; 

e The system will lower the Placement Head(s) until the required bump contact 
force (dip force) is reached; 

e The system waits for a pre-defined time (dip time); 

e The system will raise the Placement Head(s); 

e The system set output ‘fluxer claim’ to low; 

e Asa result of this the ‘Flux Applicator’ will restart the disk and sets the input 
‘fluxer ready’ to low. 
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CHAPTER I5 Troubleshooting 
15.1 Troubleshooting workflow 


15.2 Troubleshooting workflow 


The troubleshoot chapter is structured around 3 main questions to help 
troubleshooting the machine: 

1. What must I do when? Make the right decision with help of the diagnosis tree. 
2. How must I do it? Get the right answers with the right procedures. 


3. Where can I find specific information? Get the technical details to be able to 
retrieve the right answer from the procedure. 


NOTE: Using the electronic version of the manual will enable the user to use 
hyperlinks and the ‘back’ button in the browser to navigate quickly through 
the information in separate paragraphs. 


Diagnosis tree Procedure Reference information 


What, when? How? Where to find what? 


(PA 1121/01) 


+i 


ais 
eas 


La. 
= 


Structure _ Procedures Technical details 


(Make decision) (Get answer) (Find connections, LED's, etc.) 


Figure 3 Visual structure of chapter 5 
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15.3 Diagnosis trees and tables 


15.3.1 Fluxer not running, diagnosis tree 
Reference: 


(— Fluxer not Ny 
4 1.B5.3.9.4 Digital 1/0, LED 
signalling . 


eee pant “ 2.B5.3.11 Interconnection 
aa board base, fuses and LED 
signalling 
3.User Reference Manual. 


(2) 


Fluxer 


claimed? NO——>} Check GUI 


YES 4 


~ 


2) 
Check fuse F119—-7 
on interface board 
base 


Fluxer 
running? 


NO 


e 
Check status fuxer 

on Digital I/O: 
Fluxer ready IN3-6 
Fluxer cover IN3-7 


YES 
‘¢ 
————————— 
a \ Check cable between interface 
= Fluxer OK ) i board base and fluxer: eS 
aA \ IBB.X60-FLUXER.X1 
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15.4 Reference information 
15.4.1 Fluxer, controller connections 
SIGNAL 
1 + 24V de 
2 To input ‘fluxer ready’ 
3 Gnd 
4 + 24V de 
5 To input ‘cover placed’ 
6 Gnd 
7 From output ‘claimed fluxer’ 
8 Not connected 
9 Not connected 
Figure 5 Connections X1 
SIGNAL 
Gnd 
+V motor 
CW / CCW 
start / stop 
+V logic 
velocity signal 
Figure 6 Connections M1 and M2 
15.4.2 Fluxer, interconnections 
FUNCTION 
IBB.X60-7 FLUXER.X1-7 | Output ‘Claim fluxer’ 
IBB.X60-2 FLUXER.X1-2 | Input ‘Fluxer ready’ 
IBB.X60-5 FLUXER.X1-5 | Input ‘Cover fluxer’ 
Figure 7 — Interconnections between fluxer and interface board base 
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Fluxer diagrams 


Figure 8 
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1.14 


16.1 Specific parameters and settings 
The disc speed of the fluxer is adjustable between 0-20rpm, default = 10rpm. 
The speed can be adjusted by turning the potentio meter (11). 


The layer thickness and the wiper adjustment are described in the user manual, 
chapter 11.4. 


Figure9 Flux unit 
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Maintenance instructions 


Operation, adjustment, maintenance and repair of this machine shall be 
carried out by qualified and trained personnel only. 


This chapter contains detailed (corrective and preventive) maintenance 
instructions. 


The preventive maintenance intervals are defined in A7.3 Preventive maintenance 
schedule . 


For Material Safety Data Sheets, see A2.12 Material safety data sheets (MSDS) 


Required Equipment 


M@ Fibre-free tissue 

M@ Cleaning agent (e.g. isopropanol, ethanol), depending on the kind of flux that is 
used. 

M@ Brush for cleaning the measuring tool, e.g. a toothbrush 

M@ Protective cover for the CA unit 

M@ Gloves 


Cleaning agents are poisonous and highly inflammable. Observe the 
manufacturer's safety precautions when using cleaning agents. 


Before starting maintenance work, put a protective cover over the CA unit. 


Fluxer, cleaning 


While cleaning the flux unit your hands might come into contact with the flux. 
With some types of flux, it might be necessary to wear protective gloves. To see if 
this is the case, check the flux’s material data sheet for hazardous material. 


Remove at least one trolley before accessing the work-area. This makes for 

easier access to the work area. 

Stop the system and stop the rotation of the disk with the On/Off button . 

Unplug the I/0 connector. 

CAREFULLY remove the cover of the flux unit. 

Take off the whole flux unit by turning the mounting knobs anti-clock wise. 

Place the unit on a table. 

Remove the flux layer height adjustment squeegee unit by turning the mounting 

knob anti-clockwise. Wipe the flux off the unit with fibre-free tissue and the 

appropriate cleaning agent. 

M@ Take off the flux layer width limiter and wipe the flux off with fibre-free tissue 
and cleaning agent. 

Mi Wipe the flux off the disk with fibre-free tissue and cleaning agent. 
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M@ Clean all the joined faces on flux layer height adjustment squeegee unit and flux 
Unit before placing the flux layer height adjustment squeegee unit back. 

M@ Clean all the joined faces on the flux unit interface plate and flux unit before 
placing the flux unit back. 


Cleaning the measuring tool 


While cleaning the measurement tool your hands might come into contact with the 
flux. With some types of flux, it might be necessary to wear protective gloves. To 
see if this is the case, check the flux’s material safety data sheet for hazardous 
material. 


M@ After using the measuring tool, it must be cleaned so that it can be used again. 
M@ Clean the tool with a piece of cloth and a brush (e.g. a toothbrush) and some 
cleaning agent. 
CAREFUL: the tool has some sharp edges which are difficult to clean with a 
cloth. Use a (tooth)brush instead and mind your fingers. 


On one flux unit there are two flux layer height adjustment squeegees. The 
position of these squeegees is unique because of the unique hardware 
calibration. To prevent the squeegees from being switched, unique fitting 
pins are placed. Also, the squeegees should not be switched from one unit to 
another. 
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CHAPTER I8 Installation and replacement instructions 


18.1 Fluxer, replacement 


1. Prerequisites 


e Set the board transport to the smallest 
position 
2. Remove fluxer 


e Stop the machine and power down the fluxer 
with the On/Off button. 

e Unplug the I/0 connector. 

e CAREFULLY remove the cover of the fluxer. 

e Take off the fluxer by turning the mounting 
knobs anti-clock wise. 


3. Installing the fluxer 
e Installation in reverse order. 


18.1.1 Introduction 


Only those parts of the fluxer that require special procedures will be detailed. 


18.1.2 Layout explanation 
Description: The designation of the part (common with the Spare Parts List) 
Item: Refers to the item number in the Spare Parts List. 
Ordering Code: The ordering code as listed in the Spare Parts List. 
Ergonomical aspects: States ergonomical aspects where applicable. 

18.1.3 Required equipment 
@ Standard tool set 
DANGER, HIGH VOLTAGE PRESENT AFTER MAIN SWITCH OFF 

ADANGER Contact may cause electric shock or burn. 


Turn off and lock factory fuses that supply power to the machine. 


NOTE: When the system is switched off by means of the main switch, this main 
switch must always be locked by a padlock! 


IRRITATING SUBSTANCE 
Direct contact may cause irritation of the skin. 


Avoid direct contact. Use Personal Protection Equipment. 
» Lo 
NOTE: Isopropanol is poisonous and highly flammable. Observe the manufacturer's 
safety precautions when using isopropanol. 
4022 593 50293 Service Manual 
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NOTE: Use correct shut-down procedures and switch off the factory power supply at 
the factory power switch before starting maintenance work. 


NOTE: To avoid damage to the CA unit, put a protective cover over the glass plate 
before starting any maintenance work. 


ESD SENSITIVE ELECTRONICS 
AACAUTION Electro Static Discharge may cause damage to electronics. 


Work in an ESD safe environment or use ESD preventive measures. 


NOTE: To avoid component damage by ESD, take ESD protective measures before 
starting maintenance work on the system. 


NOTE: To prevent poisoning wear gloves when handling the fluxer. 


18.1.3.1 Assy wiper fluxer 


Description Assy wiper fluxer 

Item 20-1 

Ordering code see A8.4.15 Fluxer, spares 
Ergonomical aspects N.A. 


Figure 10 Assy wiper fluxer 


M@ Check the teflon on wear. 
M Wipers are adjustable. 
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Description Top module fluxer 

Item 20-2 

Ordering code see A8.4.15 Fluxer, spares 
Ergonomical aspects N.A. 


Figure 11 Top module fluxer 


M@ Dismantling 
e Remove the old top module by loosening the quick release bolts. 
@ Assembly 
e Install the new top module by tightening the quick release bolts; 
e Check squeegee position; 
e Check layer thickness. 
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I8.1.3.3 EPD fluxer cover 
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Description EPD fluxer cover 

Item 20-5 

Ordering code see A8.4.15 Fluxer, spares 
Ergonomical aspects N.A. 


Figure 12 EPD Fluxer 


M Check the distance d = 0.3mm. 


18.1.4 Calibration 


No calibration steps are required. 
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Air supply unit, diagnosis table... 2... ne nent tenet een eeee B5.2.5 B.42 
AI SUPPLY Unni. Cra TAIN ei. 56 see. cae eS. a aide eee se cena ap Ta Ruatias oo xg erica hain Ae ceid du waar mena acer B7.4 B.108 
Air SUpply Unit; Teatures:.o.3 sere cy, Saban tod Soak. Se A AS Sree ge eee Rew Ao be ate ol wee a cere aa ee B5.3.10 B.63 
Airvsupply unit; replacement. sis cic dese a0 a abe eee a ala Eb ewe aiale ae a ag em al eee Sw wea B8.12 B.132 
Air'supply uUnit;Spares:2-94-0-2.2-1.ccdeb ep ate aude G-adad ae kates ats dae we ee eh aide aoe eee oak Dee A8.4.5 A.160 
Ait Valv@, TeplaCceMe@nt) aes. scese ecdeyog aes.) aed ease gar Spat a acd e eae bs aa Ande Sie Lew is Ra ee RUS ea E8.7.1 E.80 
Alignment procedure: <5. ovive-vek tise sees ee Rie a dade ach eee ee eee ahaa adeend ert aed F4.2.1 F.7 
APPENDIX sain odie ate deter ee wad aia eee be ltt ed acted eh Sa pea tes ate wach age eae ld Z. Z.1 
Application data, backup co00¢suie dda) ated id a ae w ech eee Re ee ee doe eS B8.5 B.121 
Application:data Testores, «sf c.0eeeiseh gave aide Gavrenens uae Paring seiedemed a. Hae aaa eae Me dst ay au ae eee B8.6 B.122 
Application software and online documentation, installing..... 2.2... 2... eee eee eee eee ee eee B8.4 B.118 
ANCIILO CLUE: ciate aida) oiig stsieleane we, de ecg i Sy deena ae ateceret tied, Bea's weed aeatei es Alone gq, ons, Mine alee ee ah A4.4 A.65 
AIlWOTK: s2dsicd-e on oa eRe dee ak So eeve eo Feed cee Ah Ge ae a Ge a ee eee ace a A4.5.3.3 A.77 
Asseries feeder: bank's x. ois 'snitissecp ges gets anes de dele, aoe cesta. g Sedna e.g wag dea ea Ene Bie Cease ey ae ee eds Goes aea elas E4.4 E.19 
A-series feeder bank, identification ... 2... . kee nent tenn eee eee E3.5.1 E.11 
A-series feeder trolley and feeder bank, replacement of components ........... 0. ee eee eee ee eens E8.3 E.58 
A-series feeder trolley and feeder bank, spare parts... 1... cece ee eee eee ee ee eee eee eee E8.2 E.54 
A-series feeder trolley and tape cutter, LED signalling... . 2... 2... eee ee eee eee eee E5.3.1.1 E.37 
Acseries feeder ‘trolleys. .-s.00.404 ti deve tae -¥ Gey ath es edge Ged ae ae ake Ge Sad aed Shae E4.1 E.12 
A-series feeder trolley, air upgrade identification ... 2... ce eee ene eee ee eee eee E3.2 E.8 
A-series feeder trolley, diagram... 1... ccc ee nent eee eens £5.4.1 E.43 
A-series feeder trolley, features 2... 1... eee nee e eee teen eee E5.3.1 E.36 
A-series feeder trolley, height adjustment ... 0.2... . ee ee eee eee eee eee eeee E6.1 E.45 
A-series feeder trolley, identification... 2.2... . ec eee tet eee eee ene eee E3.1 E.7 
A-series feeder trolley, lifting and lowering diagnosis tree... 1... eee ee ee eee E5.2.2 E.22 
A-series feeder trolley, tape cutter diagnosis tree... ee eee eee eee E5.2.3 E.29 
A-series feeder trolley, tape cutter identification ....... ek eee eee eee eee E3.3 E.8 
A-series transformer PA 1124/10, diagram... eee ee eee eee ee ee eee eee eee B5.4.4 B.83 
A-series trolley including air upgrade, make trolley fit for use for twin bulk feeders (TBF)................ E6.2 E.47 
A-series trolley including air upgrade, make trolley fit for use on AX-201 /AQ............ 202. e eee eee E6.3 E.48 
ASSY Wiper TIUXGR 26 uk Sth eae. erentch Bok! Siege ce ace eta aee ecb as oid gud babe HAS Sate Sud eeta ee aan ave ee ee 18.1.3.1 1.18 
Autoccalibration procedure: 5 4 ae sece ad caeg oe ararka av Rls eee lene wat alee emo ermal ach avn eeuwls wok wis ae ace de, are A6.1.3 A.132 
Automatic toolbit release 2... eee ene e ene eee teens D4.3.9.1 D.14 
Auxiliary feeding, CONNECLOMS 2.524 ese deere dares ee gone ora ay See aa Re ae ee Ge aad B5.3.13.1 B.74 
BAS CaMe te sess 25%. ciao. betiear hace avece Baw eth deca he EA we ale a ghd an& Sete Soe. Bara Obie Seraubaes aedon dace doar Seiad F4.4.1 F.12 
BA camera, Cleaning viwt cactisweiug 6 eh ee ee ca aha aes Bate oka Leake ah ERS eae a Da eS F7.3 F.22 
BA camera, replacement ... 0.2... cece eee ene ee eee e eee teense F8.1.1 F.26 
BaCmark six cos seagok uecadat actere sce anlssaing, aun aiveid Jonas cucere Seas ais, a nein foe Senet, gua Sy bisa aaig, Soe ele ee ap Pal anee ts wee A4.5.3.4 A.77 
Base and base modules, repair policy... 2... ee ee eee eee eee nent eee eee B8.1 B.112 
Base interface board on trolley lift, replacement.... 0.2... ... ee eee eee eee eee eens B8.15.1.5 B.137 
Base interface e201 a-ecah sae eae oie ee ew ah eee ENE ee eS ae eee a E4.1.1 E.13 
BaS@: Ite tite COs 5:5 see asletlay ai aicies see -cgce che tviacce Sstciteience fereoheng ce Gand aeaae sane waved Sapcaieias ap ealeveing Ayla at Senate a vee. de aeed oa E4.2.1 E.17 
BAS Gy ire euisatirese nies ace ao bran beta te Neca Mel weld st Gar tule dogs Guy Atl a Srcanecaraaids, ews BOL ab bea Ocaciavie Sere baw dios actow causes aeiehee te A4.3.1 A.59 
BASE: sis sata iadesd ees wok doceiachaite, b oogseig: ede deiete te wa canara a aeld & Bw ag. gdh dil le Genre. areal Raat aah aodosiae B B.1 
BaSG! sie ssicanieod carentcionlecsi evce eee se-o. ae wo See waa Belen aw aNeie Wea See ao ae ecele eae ates Eee aeaaeceues B4.1 B.9 
BaSG, SPaleS ies: cise uxists is; Gs les arise ioe corinne as waa HAIR IO) ascence cree dis TK Bk Bde deine badd ayaa seaeae ive @PIn hs pea a sak ak ley wie tpdeesy ap 3 A8.4.4 A.158 
Basic:satety Tules iss. g-4:2:5 xe eeeie lh. S28, ter b a Scone cau deh get awstase a ae Seb a added Auten eee ER eee athe A2.3 A.9 
Belts: in*tray trolley; CHECKING, s5.e4esus ie Soe. 4g ab ale aiden wiave ele adds G aipneng ole. heme eae Ba Aaa Ae aeece nay ans H7.2 H.80 
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BI, BTCO, SVS Pro, Traceability data, back up and restore... ce ee eee eee B8.7 B.125 
Bitbus-card, Sete ngs: <. ca. eve dds 82y. ae Sobre s eue oe aed ab aS a degen See bd Stare Sore anise Se ee ae ea B5.3.6.2 B.54 
Bitbus: communication: Cheek «sis. seseec cd aid svete aap cewiae acae de ele ecw sa Rlale Gone eR alee wane ae A5.1.4 A.90 
Bitbus:cOMMUNICALION e-5. secede 6a ane Soo ee a ce ase We ae oo eRe ee ee ee A4.4.3.2 A.70 
Bit DUS; imerteSt. vx. g-eouca, "s aice ie a serGoe op lesen aries scevses tobne tle Sct dente eaeu-b and g, Achineeie bade: eames irae ede eee daa A5.1.4.2 A.92 
Bitbus, S@archinet ¢iccc.8-sie-et eee eR nk. cecace ate Cenc d a aos duce eh See wb ee Sree a Re ae A5.1.4.1 A.91 
Blower pressuire-adjuStMent ass «cue cee eiace aod ae eeepc ea eee Wie eh gaa alee ee ae ae, ee ee ae B6.4.2.8 B.101 
Board ‘alignment 2205s ies Ga ah Gee dae Eee ED a Se eh eee Pee eS F4.4 F.12 
Board clampingand SUPPOMtING ss) 6 0% dived eee Here ec ek Gone ww AG Uw SORA eae an oe (4.1.3 C.8 
Board clamping, diagnosis tree .. 1... ene nee e teen eens C5.2.5 C.15 
Boatd ‘clamps; adjusttent i448 d cpa eed eee ee Bale BES wig EO Sees laa eae wees C6.7 C.35 
Board detection: iinnah bao ee de So ee ed eee ee Ge a ed ee es oe He (4.1.2.1 C.7 
BOatd Mankers ii ia.ce 5g: sesua aries ee cangoang. a alte. eee wcecante alae Actin Gos wea eediavalle nto eevee Dia Bante de ee ae ee A4.5.3 A.75 
Board sensor, replacement... . 2... ... eee ee een ee ene teen e eee eee e eee (8.6 C.53 
Board sensors) adjustment:.343 8s ddas awa ee deen wo eae vad S oh ome Ghee Awa we ae e weet C6.10 C.38 
Boatd:sensors, cleaning, < i0-<:s.c-0se-w df dbase VPRO eA ce Se PC ee ee A (7.1 C.43 
Boatd:sensors> diagrams. taf cack, tosis egos vacate a Ae Ardane & oad arabe eae edrave a Ree ad alee Meade sop a ara lene C5.4.5 C.25 
Board sensors, LED signalling... ....... cee ee eee ene eee ee eee eee eee C5.3.2 C.20 
Board: TramSPOrbs.scldsos serie ede de Banat ie soe a ae giaei ee aa Gan Rarely Ge A Rade Gee we aS Gee A4.3.2 A.59 
BOARD: TRANSPORT gsicc.0-3oS.c8 id Ga eee Rehab ae RE Se ee Eee Ch ee Be aR C. C.1 
BOatd tranSPOMt te se ened ma aceieie vay see ese erate, Hanae Rulece Mee alee ls ee eueiaclsna ie wi Sure ee alee. iw a ae Anat @/aolene eens C4.1 C.6 
Board transport, diagnosis tree .. 1... eee eee nee eee eee eee €5.2.2 C.12 
Boatd transport; diagrams a is: ss,e.8 eg dessa cara: ase edie Sieve wise) aa A Gereca rw shad ad Ree els web uatag) aa Reece aes C5.4 C.21 
Board transport, electrical diagram... ct ee eee eee eee eee eee (5.4.6 C.26 
Board transport, identification... 2... . kc ee eee teen teenies €3.1.1 C.5 
Board ‘transport; Spares: occ: dueseied-s ee a eee ee eee toe od Shears Seb ae he EE a ee eS A8.4.7 A.164 
Board transport, testing via TIP tools... 1... ee ce ce ee tenet eee teenies A5.1.3.3 A.85 
Boards in controllers, replacement... 2... eee ee eee eee eee ene eee B8.9 B.129 
Bottom feeder guide, replacement .... 2... . eee ee ene eee eee teenies E8.3.9 E.62 
Cable between tray trolley controller and motor defective .......... eee eee ee eee H5.2.2.7 H.17 
Calibre Oa eh esse: ots ah ince eres encarspecerims An RRs se ce Tove pela Sn aye an einenas at a cdeley tis Moue g Waeus gi at aaesete qe ele A5.1.12 A.119 
CalibrabO Mice pcos cere sn2 dnb coke doe ated ach S ale wa ae ee ee a eee eee ee Ee ae ae ed 18.1.4 1.20 
CANSCOMMUMICAHION, 2 ipviaics: a siae ie erage BS. doe Deere pa eea ap aac eie ane, ay BA Gee aes ees ae eae eas A4.4.3.3 A.70 
CAN “interface: boatdl i..3-s 0 sees ach oe ee ea ey Ac Raabe Se wn Se hee Sek A a aes B5.3.7.2 B.55 
CAN ‘interface: bodtd:. SettingSi ci: desea cabana des abe eed Be dis ae dea ele wap eee dee ee es B5.3.6.1 B.54 
Check 230 VAC power supply to trolley lift... 2... ce ee tee eee eee B5.2.3.1 B.34 
Check: 24. V power SUPPLY) cose cee ieee donee tk eracecene Sw eave Dee ireee a RAE a ee ee eee: a8 B5.2.3.3 B.34 
Check: 24-VDC oni trolley Ui: is cade seed aes actrees Sista eaten dele Bare Wee Ae Rare ales ei ee ote Ak ee B5.2.3.2 B.34 
Checkbase-trolley compatibilitic sc cuceap ae ee ceee ea G kaa ade hs Oe oe kaa eee eS web aars Sales E5.2.2.5 E.27 
Check contact pen - trolley power supply cable... .... ee eee eee eee ee te eee B5.2.4.6 B.40 
Check contact pen - trolley power supply cable... . eee ee eee eee ee eee eens E5.2.2.7 E.27 
Check: contact pend i2..2-5-00.0-tai eae oad te ee a at edad Me a ee Coase ee hE aches B5.2.4.7 B.41 
Check: contact pen <.c::k ciceaieis ge4i wed Soave eye aoe eae de Bas accel a ance he Quad Gee. ae Sa ei ana E5.2.2.8 E.28 
Check fuse: ideo aay abt Saree See ee ee ep Recher Wee Ge ae SE a Ee ee E5.2.3.2 E.34 
Check on contamination of mechanical interface... 2.6... . ce eee teen eens B5.2.4.4 B.39 
Check on contamination of mechanical interface... . 1... eee ee tee eee ee eee E5.2.2.4 E.26 
Check Service:switchis a: 6. ees ar ensue an etein digress igte aoe dodge aie ea boi dea Albee ag aperanana Eee aie necs B5.2.3.5 B.34 
Check servo power presence... 2... ce ee ee tenet eee ee eee eens G5.2.2.1 G.10 
CHECK: SWILCHES: a2. csnsicg dares atte ce ene epee winesk: oie sep cee: mc naudss Peta fcanend BA aududuadie eodanue wr alee aieeeom enews B5.2.4.8 B.41 
Check’ switches wiie-s sey ab -scwewee bas ah bee aie ee aah bd Dare iw deh at ed aude dey a DASE an aacd E5.2.2.9 E.28 
Check trolley lift controller polyfuse . 2... ee eee eee ee eee eee B5.2.3.4 B.34 
Check trolley lift controller... . cee eee eee teen ee eee eee B5.2.3.6 B.34 
Check voltage polarity / voltage level... ec ce eee eee ene eens B5.2.3.7 B.34 
Cleaning the measuring tool... 1... eee eee eee e eee eens 17.1.0.1 1.16 
Close: loop ‘calibration proceduré.:..c..-0.cccned gee ene ete’ wae a adle wate ee aoe be Gee eee e A6.2 A.135 
Communication, diagnosis tree 2.1... cee net ete e eens A5.2.2 A.122 
Component. bin, replacements. .é. is d-e ese cdg eg ae ae, ae ede, Bee Sopp ay as Stee te aks dw wd eee aoe ws Sew hana ay E8.3.8 E.61 
Component reject module, cleaning ......... eee eee nee eee een eens D7.2 D.44 
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COMPONENE VISION: 4.2, ad 4.4. 4a trash sya ete ed BS id ane eae dee we ape Ge ei herbaria Sac ord, aoe baad, Boe F4.2 F.7 
CONPIQUIALION OVEIVIEW is. 65 ese ee eres a os oer eS Ue 6 See ea ere oe aL Se acerR Ae pUaLaUE SUE: SSC e MURS BLA ae A3.3 A.51 
Connecting the machine to the mains, PA 2410/00... 1... eee eee eee eee ee eee eee eee B6.3.2 B.94 
Connecting the machine to the mains, PA 2410/01... cece eee eee ee ee eee eee eens B6.3.1 B.90 
CONSUMADLES..c.6- doyle aie: dere ew shee Pew eka de ele ale atl Bb oe ed led ane dene ane wi uoae eee A8.5.7 A.191 
Contact pen, replacement 5. 6s:0.03.56 ce aes fe ees Ub oe ER Re EE Se Ree aoa aS Bee ag aL ae E8.3.4 E.59 
Contact pins on tray trolley, replacement... .. 20... . cee eee ee eee nee eee eee eens H8.10 H.112 
Control LED’s on tray trolley, replacement ......... cece ee nee ee eee eee teens H8.12 H.114 
Control supply components, replacement... . 2.0... . eee ee eee eee eee ee eee eens B8.11 B.131 
Control supply unit PA 2410/00, diagram... 2... eee te ne een teen eens B5.4.3 B.82 
Control supply unit PA 2410/01, diagram... 2... ce ne nee een eee nes B5.4.2 B.81 
Control supply, lay-OUt esi ic eed ede sooo ek ie eee eos Sad ede e ee ae Sead ee Ua a ES woe oe ee aS B5.3.1 B.44 
Control:Suipply,SpareSs.... aca acse-d.0 dye eye ob Gage wie Mane eon ale doe ee Sow Soe ace Bate ale ee ooh eee a A8.4.2 A.152 
Controller (system or process), replacement... .... cece ee eee eee eee eee eens B8.2 B.113 
Controllers in PA 2410/00, connections... 1... ... cece eee ee eee teen ee eee eee B5.3.2.2 B.47 
Controllers in PA 2410/01, connections... ..... eee tc ee eee eee ee ee ee ee eee B5.3.2.1 B.45 
Controllers, BIOS S@tHiNGSi:<.0. 6 i-0d.0 pares ce arie bo eee wacko ae ee ee a wee Re Soar aes eee B5.3.3 B.49 
Controllers, CONNeCtIONS ©... ee ee ee ee eee eee ne ee eee ene B5.3.2 B.45 
Controllers, features 0... sos Go bine Gao ele ek dew eaters Wee ede ah eae Gea ae B5.3.4 B.52 
Controllers, OVErVICW 3.66.66 ees e ee ed 6 ok gece ee Mae kaa ee EUS ogi eae Ua ES Be SS ee aOR ee a B4.4 B.16 
Controllers;.Spares:-s s.2-¢-3:5.0 woe vad S doh aaa ee ed Oe Pasha eee ea a a ees A8.4.1 A.150 
CONVENSIONS? cc 8 tented: sesstgy-d nissan oe aga ee reatiaaterdesie esha aha ansie Wheik op Baad anata aolend ees acaecnute okew ane ea A1.3 A.7 
CO=<ONdINATE SYSESM is. diay. diss acdnard la tere! aeesce ar eS accacmrndael lon: Hale Raleres ve nop Ga ater eG) aegis Sone eae es Bie careen Gee oenee 8 A4.4.1 A.65 
Covers, modules and switches, status check... 1... cee ee ee ee eee eee eee B5.2.2.4 B.30 
Cranck puller, replacement... 20... ee ee eee eee ene eee e eee eee eens H8.8 H.110 
CV camera with illumination Unit... ee eee eee eee eee eee F4.3.1 F.10 
CV camera, cleaning the external waste bin... .... ee eee ee ee een ee eens F7.1 F.20 
CV-camera;.cleaning the glass: plate ..ccs% csc cak gs apae dad ded ee ee aa ag ee Pa eee eee Lae F7.4 F.23 
CV camera, cleaning the internal waste bin ...... ee ee ene ee eens F7.5 F.24 
CV Gameta, IdentiMcation: +: is.ic6. 4 eee, eeereiceystisone Aiea, wee eae Se cecdi sa cearigca kaka ee Reg wy BLOUSE aR env atlas 8 F3.1.1 F.5 
CV camera, illumination control UNIt. . 6. eee eee eee eee ee eens F4.3.1.1 F.11 
CV canera; parts: <i ccs ces a ea iGa es ddae scenes setae ewe ea eee eee eae eee RN A F4.3 F.9 
CV camera, replacement 4..6.s¢-4.0-8 Gis aos ee eee a a ee ed eS ee ee F8.1.2 F.27 
Danger, WarMING:aNd ‘CAULION see ee se Pak Se ee ea aA Re ee HTT Re ele we wo a eS A2.5 A.10 
Data. COMMUNICATION <5: a-hesst-p secede wrledaareane-ab see pocee sacar gE Risbacg. sdb Gas lo Sr te gute aNee Gh ah Dae Sas yous A4.4.3 A.69 
DecomMissIONING POLICY: 5. iase-2cee siete $25.40 we aba Sie ae eave Ba gd eG wena oak Suine eres w gia aH Ae aeons A8.2 A.148 
Diagnosis trees and, tables. <. si iaa ie wae scene Wiese OW Geka ke eA We eda ee Gee ae ae Sa eee A5.2 A.121 
Diagnosis: trees and tablesss sii o. a5. saree Pane a ie eee woes A Aa BLE Gea ae pee pa ws wae Darwin aS B5.2 B.21 
Diagnosis trees ‘and ‘tablesics. <csee aaa ao oe wveuie eee Gab he taco a aes Re ede edge were Bee ase eS ae Rees C5.2 C.11 
Didgnosis trées:and. tablesiccic kines bb od eae ee eed eA a ewe aT aS eee gles CE A ease eo D5.2 D.19 
Diagnosis trees and ‘tablesis sc ivossie ee weve ee Sraesb ee Gad ao kee Ha aw ase GG AE Re ee E5.2 E.21 
Diagnosis: trees and ‘tables'iis ccs isan ees Fa ee eth lke ae he FET We Ge Ree eek ale BA F5.2 F.14 
Diagnosis trees and ‘tables's- i seiy. cs) 5: acted se ecenige voile. a deg ee arse Wea nae table de dd heed gris a Sere ee abi awa ees Mele daclon ae G5.2 G.8 
Didgnosis trees-and. tables’ isco 4s wie oa ble we pnee eA ce aa ees GT Grae wes Cea A eae a H5.2 H.14 
Diagnosis trees and ‘tablesi-s 46. ac deste vata a we eA bare Cease a ea eee ee ee Gee 15.3 1.11 
Diagnosis: trees, CONVENTIONS «sie eee kaa Oe ERENT OATES DERG ERS Ge weed wee £5.2.1 E.21 
Diagnosis trees, ConVeNntiOnNS .. 1.2... eee ec ee eee eee eee eee eee eee eee eens A5.2.1 A.121 
Didgnosis trees; CONVENTIONS 5.33.64 e oe eR SHE EE oe ews ORG Bae ew ele CCE woe B5.2.1 B.21 
Diagnosis trees, ConVeNtiONS .. 1.2... ee eee ee ee eee eee eee eee eee eee eee eens C5.2.1 C.11 
Diagnosis: trees, CONVENTIONS ssi 6 5 ce ewes Faw R RR ee ER Ace blew PEAS wee eA wes D5.2.1 D.19 
Diagnosis trees, ConVentiOnS ... 1... . eee cece eee eee eee eee eee eee teens F5.2.1 F.14 
Diagnosis trees, CONVENUIONS s43.8 3 a ceee eee bake ge pee ed chew eee ww Ga aaa eee ede Oe EEN G5.2.1 G.8 
Diagnosis trees, CONVENUONS 6s ee aia ece heck eae OR ace eee NR Meher Eb Gee Re a Wa H5.2.1 H.14 
Dig Vem ss: sss, sesso coy pore ss) % wala hie as ed's, BA ture Benne Bele HR cae asaya meet ah HURL. ae Geucd wh we bag RL a Ema BA A5.3 A.124 
Dia Grams: sa.tes50ob. Se, td Gober cate ea Nee, Had decor tls Od aie AR arta early. ira Ah asian bulbvig We tece bok! dgnle Se narnatien! aie ae B5.4 B.80 
DidGraMMS 8.5 Ba ew ds Meee Ae oe we Eee Sem Ee Ae wie RE DAE le Sele wp oe ee a eS E5.4 E.41 
Did Grams: reisiee sa ode eh ech ee catan tach wo edad Ra eae edb Mowe GG ao we gachs OE a) Sea ea aes F5.4 F.17 
DIdGraMS: ies os Weed Reese ew Re ae pe See OR ee eres Raa aU ao ee aad G5.4 G.18 
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Did Gras: iss edocs a Maciel ee aie SS Ska ble Rone Me Ae awry baw ReGen OM RRA ee he H5.4 H.29 
DiGital 0/0! ass 5a ton Bear 6 actavisc Saban deta vero: de AR ae aiedersratts. iw! AA aban Selous etecs. hes dan ee warden dicts B4.2.3 B.13 
Digital 1/OTUNCHON test. cis Bade SK eae wee ERE e hE wee TERA Ree Ma eA A eos A5.1.6.5 A.103 
Digital:1/0,LED: sigmalling sss. 2. dscns sie Sachi caved cade ae Soca Raw Rew be wi ea eee Hee Recon B5.3.9.4 B.61 
Digital pressure switch in ‘initial set’ mode, adjustment... ....... cece eee eee eee eee eee B6.4.2.2 B.99 
Digital pressure switch in ‘measure’ mode, unlocking or locking... ..... eee eee ee ee eee B6.4.2.1 B.99 
Digital pressure switch in ‘pressure set’ mode, adjustment ...... 2... ee eee ee eee eee eee B6.4.2.3 B.100 
Digital pressure switch, accuracy check... . eee eee ee ee ee eens B6.4.2.5 B.100 
Digital pressure switch, adjust settings... eee eee eee ee eee eee eee eee B6.4.2 B.99 
Digital pressure switch, check and adjust settings... ..... cece ee eee eee ee eee ee eee eee B6.4 B.98 
Digital pressure switch, check setting... .... ee eee eee ee eee eee eee eee eens B6.4.1 B.98 
Digital pressure switch, peak/bottom display... ...... eee eee eee ee et eee eens B6.4.2.7 B.101 
Digital pressure switch, reset the pressure registration... 1... . ee ee ee eens B6.4.2.6 B.101 
Digital pressure switch, setting avalU@... ee eee eee eee ee eee eens B6.4.2.4 B.100 
Digital pressure switch, SettingS. «0... 020060 cc sews set bne scene ese seseenenpe ne enbenws B5.3.10.1 B.64 
Digital vacuum switch (ZSE30-01-65), setting procedure»... 1... eee ee ee ee ee eee B6.4.3 B.102 
DOGUMENCATION ise se Sess ese cea a, Ga os See wae Rie ae Ae eee Ai a bee ood raed eee ae eA ee eet A5.1.9 A.117 
Drive belt of tray trolley lift, adjustment... eee eee eee ee ee ee eee eens H6.18 H.65 
Drive belt of tray trolley lift, replacement .. 1... eee ee eee ee eee eee eens H8.5 H.104 
Driver board of puller motor, replacement ... 2... eee eee eee ee ee eee eee eee H8.13 H.115 
Electhicalintertacess sv scpcé ue siesta wa omnes) hae Glew Sed a LE sae ma bnew BREE. a le BI Rap oR! ee EE NR arta 14.3.2 1.8 
ELGGURO MGS? Si.5:. 65 ct5 Sy -vo Ze. Bek cand ee ctan aaah RSs an ocr saeovigein veo BE Recah aoe cars aw AGE Al EO a sdclanie Maldrig acta) ew sa andl Alpes brs £4.1.5 E.15 
ELGCEKONMICS sein gia ic Bas ae Abo oa. wie eae Gale w Wane leo Soe Maw mranaegoein Gb Ayala ww ene dale Aalst E4.2.4 E.19 
EM@NGENCY:CONTACE sco -3. 4-4 a-vode-andhewere tea dae Ga AD acer Se na ea Rak ad Roe ea ae da Sees a es A2.9 A.14 
Emergency’stop Dutton; CHECK «sn soe cong cd asa, dled te Geice Sopptlay ds Sodiewd. apne, bare HALES Mew ed oeoe aD alae Rone B5.2.2.7 B.30 
Emergency stop buttons, replacement... .. 2... .. cee eee ee te eee eee eee eee B8.22 B.149 
Enabling switch front/rear, USAgGe. ee eee eee eee eee eee ee eee eee A2.7.1 A.13 
Enabling switch, replacement ......... cece ce eee eee eee eee eee eee eee eee B8.23 B.151 
Encoder cable in tray trolley defective... ....... kee eee ee eee eee eens H5.2.2.2 H.16 
Encoder in tray trolley defective... 2... eke eee eee eee ee eee eens H5.2.2.1 H.15 
Encoder on:X-axis, adjuSiMeNnts.i.2eic.d ed ce wae edals eee aus wise a bode Woe SEL Re ee ea a aes wince G6.2 G.21 
Encoder on X-axis, replacement ... 2... eee ee ee eee eee ee eee e eee eens G8.4 G.36 
Encoder om Y-axis; adjUStMENe si i.6 0s eee ese Pee eR RES ENON a ee Hale De Ra eles Bt eared Es G6.1 G.20 
Encoder on Y-axis, replacement ... 2... eee ce tence eet e eee tenet eens G8.3 G.34 
Encoders on:XY robot, cleaning: .3ics. wae ka Sede eee eM AG Ra daw ee DEAS Cagle bee eae aE G7.5 G.30 
Encoders on XY robot, LED signalling ... 2... . cc eee eee eee eee ee ee ee eee teenies G5.3.6 G.17 
EPD B01 puller in stock area, adjustment... 2... eee eee ee eee eee eee eee eee H6.3 H.35 
EPD B01, BO2 in tray trolley, replacement .. 2... eee eee eee eee eee eee eee nee H8.15 H.117 
EPD B02, puller safe / puller zero coarse adjustment... .. eee ee eee ee eee eee eens H6.4 H.37 
EPD BO6 in tray trolley, adjustment 2.1... eee eee eee ee eee eee eee eens H6.7 H.42 
EPD BO6 in tray trolley, replacement... . 2... cc ccc ce eee eee eee eee ee eee tenes H8.18 H.120 
EPD B10 in tray trolley, replacement... ...... eee eee eee ee eee eee eee eens H8.21 H.124 
EPD TWXER COVED Sovie ka tech ers ee a OEE EAa We eR L RS awe eT RAE Re ae Oe Ree ES 18.1.3.3 1.20 
EPD sensor in tray trolley defective... eee eee eee ee eee eee eee eens H5.2:2.5 H.16 
EPD sensor in tray trolley misaligned 1.1... .. eee eee ee eee eee eens H5.2.2.4 H.16 
EPD wiring in tray trolley defective... eee eee ee ee ee eee eee eens H5.2.2.6 H.17 
Error and ‘helpOnentOn ss :cieese a's, wadte anes dae area leer cD Masel ON BA Sue le Gee Ae ww Bevan eons. il ts A5.1.1 A.82 
Exchange calibration procedure .. 6... . ee eee nee eee ee eee eee eee A6.1.1 A.129 
External. network: CONMECHING: 15.6 0 oe es Kad eee ae Re EAS ee SEEGER Oe a eA a Oe RS B6.1 B.86 
Fans:ON X-axis; CLEANING 05-05 sie ter's. ee echo. se tania d dole Mop ase aneaceeandek. Gk ule Rea Puavie tb Seed: Ae Sodan ae ie eS G7.3 G.28 
Fans On:X-axis, replaceMent ess 3s4.6 weed e SRE ce eee Ce Ree ews ORES ee eae Re a ES G8.9 G.46 
Fans:On.Y axiS): CLEANING «6.5.5 d-tctetendudnyedobse-edee ded ere Ge wed Soe aoe eel Woguidhs dade oe) Sew eo in wae G7.4 G.29 
Fans:On: Y-axis, replacement) iusic34-05 dana Rah eden eae ae eels. AER Soke wars eM ae eae as 68.8 G.45 
FCM feeder trolley for AX/ upgraded FCM feeder trolley, diagram... 2... . eee eee eee ee eee E5.4.2 E.44 
FCM feeder trolley for AX-301/501, Upgraded FCM feeder trolley, spare parts.......... 02... e eee ee eee E8.6 E.78 
FCM trolley for AX (PA 2631/10) / Upgraded FCM feeder trolley (PA 2631/00), replacement of components .... E8.7 E.80 
FCM trolley for AX, height adjustment... 2... . cee ee nee eet eee eee teens E6.5 E.50 
FCM trolley for AX-3/5 and AX-301/501, identification... 2... . cee eee eee eee E3.4 E.9 
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FCM trolley upgrade procedure, for use on AX-301/501 1.1... ee eee ee tee eee E6.6 E.51 
FCM trolley, upgraded FCM trolley for AX-3/5, AX-301/501 .. 2... ee eee eee eee eee E4.2 E.17 
Feeder interface board, replacement... ...... cece ee ee eee eee eee eee eeee E8.7.2 E.80 
Feeder interface electrical board, replacement ..... 0... . cee cc eee eee eee tenes E8.3.3 E.59 
Feeder interface front plate, replacement... 2.2... cece eee eee teen ee eee eee E8.3.6 E.60 
Reeder interfaces c3:di! was Gceteash esate. dedhe Seed edad gua eed eee awe wae ante genes Ved. dunensy ew aaa oe E4.1.2 E.14 
Reeder interfaces 6. caw eso SG dee Pie adda ad be a toda d dw ad ee ewan Aes E4.2.2 E.17 
FEEDER: TROLLEY. ic. 85-2 oasis seh re ecayce Ratatat es Sasa acd aaah erates ead alge eh oat ea uaeene es ol Sceeenacatl E. E.1 
Feeder trolley, lowering electrically... 2... Le cee ee eee eee teen teen eens E5.2.2.1 E.24 
Feeder trolley, lowering mechanically .......... cee cee eee ee ee nee e ee eens B5.2.4.2 B.38 
Feeder trolley, lowering mechanically .......... cee eee te eee ee nett eee eee e eee E5.2.2.2 E.25 
PVA aS a2 a sesse8 aide Sarna apd ae na etante Boh La ROS ac c8h aes one dae nay 9a cb catadhe Badiag ee gees daa ane ge re eet eo eee A4.5.3.1 A.75 
Filter in air supply unit, replacement ...... 2... ce ce ene eee eee eee ees B7.6 B.110 
Filter in controllers, replacement .. 0.2... cece eee eet eee teen eee e ees B7.5 B.109 
Fiflal Checks... 006 ees. 6% otis de atane Aas eee Peed She dw ee on be be ae aed H6.13.7 H.59 
Find the feeder that is keeps the ready/busy signal on busy. ....... ce eee eee ee eens E5.2.3.3 E.34 
Firewire: card, S@GHINGS: 0c ce bdo d mee bb da RE Se RE ak HE a Hw TEES eee EURe OS Oro ES B5.3.5.1 B.53 
FIFEWITE: COMMUNICATION ss. ceecesensnid anes dey evdiceck Sa laea aoe Sea coven dee Seatac dm ana ce de Ge eka ate dene A4.4.3.4 A.71 
Flat cable on trolley lift, replacement... 2... . ee eee ne ene eee eee e eens B8.15.1.6 B.138 
Flux layer thickness, measuring tool... 1... ee eee eee eee eee eee eens 14.2 1.8 
Fluxer not running, diagnosis tree 2... kc ee ee nett eee teen eee 15.3.1 1.11 
FLU XER Sco disses, Sacavsh Steascgy Ecaciesses wie uate aca A aeae te Pend, dye Rare Riese arena Ge ate eae Oa, & Saas I. 1.1 
ELUXGr, CLEANING se. ce2s dex, Sooo o eaesSoe Se 4 Abad eres ev aS a dewnce, Soe A ae oy eae aah tw 17.1 1.15 
Fluixer,. controller. CONNECTIONS s,s e45 dep ew 4 eked. ae eee bee ale Slew eR ee ads wae eee wb ee 15.4.1 1.12 
Fluxer, diagrams 3.426 state Gee tae dae ees cade See daa Ree a es 15.5 1.13 
Fluxer; Tuinctional Gescit pti scsie is: ee eenead Rated ae wlerm Ga adey ee eeee deed dy Hae. Bee oe dane, Soh Geese nee, aS 14.1 1.8 
FlUXer,. INLEKCONMECHIONS: <<. sis. cece dee ev ey ab ae ceed ese ee ae RS See esa Ske Sede we Eee ab ewe aw Re 15.4.2 1.12 
Fluixer..replacement. 53-445 sing dv oe akiea Gide g bee Sek na ae wee eae eee ee ES eee age ess I8.1 1.17 
ELUXGr, SPareS: csvaek dan ad hee eh eb ee ee aba Pee ee eo hae Mateo eta ae Ae ad A8.4.15 A.183 
Foot switch of tray trolley, replacement... 2.2... .. eee eee tee eee ee eee e eens H8.22 H.125 
Front-back misalignment... 2.2... cece ee eee eee eee eee eee e eee H6.13.2 H.57 
Functional description 2.0 4 acc si Btw wad ater ee gees a EG woe eae eg ag See A geese CHAPTER B4 B.9 
Functional. description: s-...5 <cuisci ak weed oe ha Seah ee eee PES Ce CR ae ee CHAPTER C4 C.6 
FUNCTIONAL AESCHPEION veo: oo. sce ase sok enw aed aia acebae eS Rcd ae eee eres Ra Us ee ge wee CHAPTER D4 D.7 
Functional description: ¢:2-cw s.eawtce.d-e oe. od atte eee deh aah ae au we Wa Shs 4 Pek aw eS CHAPTER E4 E.12 
FUNCtIONAL CeSCriptiOn ga:+ ase sieuseew @ wtenadendeecereaecareteial adv aie a eeg aba eee alae ee ag ee CHAPTER F4 F.6 
Functional description: a2 isc: suice etd ede dw dcb aoe a Sei RD wa ee each eee Sa CHAPTER G4 G.6 
Fun CtIONAL CeSCriPLION) 3 a. a acess Sine ceavietaercteieue ceteris, ay a onaaeae auei es deere enleaiaw aoe ng Mrddele Aceamoecs CHAPTER H4 H.10 
Functional description: 4.5.0 sca o-3 sed dae de ath ath ed athena’ oo Aa eae Geeta s CHAPTER I4 1.8 
Gas spring on front and rear hood, replacement .......... cece eee ee tee eee eens B8.16 B.143 
Gauges on air supply unit, checking... 12... eee eee ee eee te eee e eens B7.7 B.111 
GONE LAL se es icog: eekos0.. cate ie dees asttad gir a Jercehtis AUS ene eRe “Sytuceateit if ceoe te Ghaare nies. ae) ebaanesasecn ed eveise thane aa A1.1 A.6 
GeMe ral ase sone Gee eb enw etsy Ack aca durant Sure ee Saks uae aed See. wal areas eee eee Mee eae ie eee ae aes A2.1 A.9 
GO ME TAU aioe. angeieins AY ead es alsces edhe alate nes ay ia @ hos gua gat ans ae wig ee Gia ot Saar garam eae soe 4e geenalace A6.2.1 A.135 
General, se te-segcds-6 See ctudce dak ten ad Sees hee Seg ota hs ee See ie a Gh ee ee ed SESS B1.1 B.6 
GMO TAL a5 sie se, cers pais 8S. calle ie tes ten dyer se Rice alee Shave Boe Spo a Rh lat ap eucat ania ie teacd eh cwy ay access Ore, apie ateai ta A ete I tess apie heal C1.1 C.3 
GONe ral cscs cds Bebe Gce, darts d Migrated onan SiGe Ge hae, Kae tobe Sere ay Sosa eand dae. dak ae eee ee ey OS dee a E1.1 E.5 
General: ice are te-w a aca 'd clade ane cece 4 Babee wee ee aid gers eae ohare: Bean Aare te antes She ee eoe hare cemala F1.1 F.3 
Glass: COMPONEN tiie chen seh eee ae Se eb ah bh a Se eb ee A eR ae eee A6.2.1.2 A.136 
Glass fuse 5mmx20mm slow blow 4A on trolley lift, replacement.......... 0. eee eee ee eee eee ee B8.15.1.14 B.141 
Glass: plate ‘tn CV -Cameta sss, deove eee arenes ee harsd-ee ok Rob Se wud and Ge EO ae a A ave ee aaa a eee ete BS F4.2.1.1 F.8 
Gripper for placement head HA. os o0i 6 ace ae eee cera and ade we as a eda aa Re bw oe ae D4.3.10 D.15 
Handles: s-se20 tceeeecere Seep Wad eeedeh Se de eee Gad aoe al aE eas ee See E4.2.3 E.18 
FAO WA TE! KON S ar 02a ao, sa se, nist eco lay Ao ie se seedy pote anal lato vues deed om dh ay al elgwse Site aoe ng aa wcacenie sae a A4.3.7.3 A.64 
Hardware maintenance & service tool, overvieW ..... 2... cece ee eee eee eee eens A5.1.6 A.96 
Hardware maintenance & service tool, start-UPp. 2... eee ee eee eee eee ee eee eee eee A5.1.6.1 A.96 
Head ‘Off Setsis 250-4 daca tee ee eats oo eee Sa ee eee eee ae Bae eR ck A6.2.2.5 A.137 
STE AC USE s,s tay is Rr sa dene op des es a acieeid pele, Soipne om, aa ce eva a aeersm area 8) Reese ee asm @ ne Shahan ec ae een ta E4.1.7 E.15 
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aL} C010 | (cL) Pr eee ee A6.2.2.4 A.137 
Hose on trolley lift, replacement ... 0... ee ce ce ee eee teen eens B8.15.1.3 B.136 
Human interface: s..:c-5s0 6, toeshsiae le ate Goes an 6 dave wobcen a ace eae ace aie aca eos Gidsle Ste Mga Bade ok ee wee E4.1.4 E.15 
1/0 LED: status check 5:4 o6cs6-2c eae weet Oe abate WE ao ee a eee a B5.2.2.5 B.30 
TCO mt HCatiOnts. 5.5. te, iss entioetle eve Gocg ag. dee eeeysatcdrite sana, aeten, Bi cect fades ie de conse. oes desde e op cm: mre eenene le apne aa €3.1 C.5 
Tee mtifica tion: d.2 5-8. gest erececie i ee Beh beac ee CE At we Be eRe a Re ee es A a F3.1 F.5 
TG Obit Cation. j<:¢S c.cctrate, Gaeta te sek eau ecavigg die ie auiecenecer es ahah ay Gate ee ald alae Goackie a ab abe deareneesary G3.1 G.5 
IN OX inci Gas abe dati Be he as A RE ee ee CHAPTER Z1 2.3 
Installation and replacement instructions ......... eee eee eee eee eens CHAPTER B8 B.112 
Installation and replacement instructions .... 0... . ee eee eee eee eee eee eens CHAPTER C8 C.48 
Installation and replacement instructions ......... eee eee eee eee ee eens CHAPTER D8 D.54 
Installation and replacement instructions ......... eee eee tenet eee ee eens CHAPTER F8 F.25 
Installation and replacement instructions ......... ee cee eee eee eee eens CHAPTER G8 G.31 
Installation and replacement instructions .. 1.1... . ce ee eee ee ee eens CHAPTER H8 H.84 
Installation and replacement instructions ......... ee ee eee eee eee eens CHAPTER I8 1.17 
Interconnection board base, connections... ........ cece cee eee eee eee eee eee B5.3.12 B.66 
Interconnection board base, fuses and LED signalling ... 2.2... . ee eee ee eee eee ee eee eee B5.3.11 B.65 
Interconnection board base, replacement ......... cee eee cee eee eee eens B8.19 B.146 
Interconnection board base, signals... 1.1... eee eee eee eee ee eee eee B5.3.13 B.66 
Interconnection board drives (IBD), connections ..... eee ee eee eee eens G5.3.2 G.12 
Interconnection board drives (IBD), signals... ... cc ee eee eee eee eee G5.3.3 G.13 
Interconnection board electrics, connections... 11... cece ce eee eee eee eee ee B5.3.15 B.75 
Interconnection board electrics, fuses and LED signalling... 2... ... eee eee eee eee eee ee eee B5.3.14 B.75 
Interconnection board electrics, replacement... 1... eee eee eee eee eee ee ee eens B8.20 B.147 
Interconnection board electrics, signals .. 1.1... cee eee ee eee ee eee ee eee eee B5.3.16 B.76 
TRO TACOS sie see hex, Se ante teers Get Anbact ce paesbok Ee ale Rede Sree ah Aaicabcan db ae dh Sob ew daa de Ge ae ae a 14.3 1.8 
DMEFOCUCEI OD 5.5 iaze,:6 seer teaes an eid esd Bcaeeete) mies oleae lelgaayeres gone, Soe ae Robots a eaUAl ine eat, Oboae. t Ree lees aaese © A4.1 A.57 
InbrOdUCHON -958.0-5 eh dh ash ested ane ae eee ak Sab a ES CR a OS Re CHAPTER A1 A.6 
TIME CU CHI OD acdsee aotesce auch, gtetse ie on cinse areata) ie oe, dle deeeep Sumac savctr oar dee rapa capleute gels, BS eee wear alee a CHAPTER B1 B.6 
TinbrOducti ON): sree castes ghhpentt encore Baal aes aan Soe ee lacie sa eset hdc be wud Wak etae Rig A ia ee SEN Se ae re CHAPTER C1 C.3 
TMEFOCUCH ON ese seit in ce erantiss ace eca Gaeta angie ede qoutes: G08 arava eee alae Se a acer CHAPTER D1 D.4 
Introduction: nvescce heen toe sede eh ee ee hoe ee ee CHAPTER E1 E.5 
DiMEPO CU CE ON fies ise sole ng es'es a ale ab oan: a gets sce eee ven a aren uiaetersaviany sn gnermaulalacaraciecs Goeunde er aged aleeoe CHAPTER F1 F.3 
Introduction 25.2 feos ey wth sons enstt esi ad Sob eevee ee ache oad ae a ea a kok eld adesd CHAPTER G1 G.3 
DMEFO UU CH OD ie tessac2e5 stoie teresa eid ee Gore) ed ainiee h.migeey ene! un ed, Soe a's eebteiadiaar Alek Guate Geena eee ee CHAPTER H1 H.7 
Introduction <.232 0 e840. 45 atid eo ak naa oe PS ea eee a eS Red SS CHAPTER I1 1.3 
TMEFOCUCHI ON ssdsie ise stone, tia sciese i eeae areraley Asem, Ble dec ceapdulecn tacit abana de ena. g Mone . dedeonce: ay at bene Ac ene a D4.1 D.7 
Introduction.i%.c-s tev ekh a Sates Sak ae Sh erase we natn dace BE oy ae See Re ea ee 18.1.1 1.17 
Knife assembly, replacement! ii essai sears oe GAS eee ge HT We ews Fae aod Bee ewe ee a a ee E8.4.2 E.68 
Knife assembly, replacement ... 1... .. cee cece eee eee eee eee eee ee eee eens E8.5.2 E.73 
LAMP POSt ecco ee as ede ee eRe eee Rhwee Poe Dee Eee ERS a RE RES Oe ae B4.6 B.17 
Lamp post, indicators and buzzer replacement ........... cee cece eee ee ee eee eee eee B8.18 B.145 
Laser BO5, sensor storage in tray trolley, adjustment... 2... .... cee eee eee eee eee eee H6.6 H.40 
Laser BO5, sensor storage in tray trolley, replacement ....... 2.0... eee cee eee eee eee H8.17 H.119 
Laser BO7, sensor storage in tray trolley, adjustment... 2... .... eee ee eee ee ee eee eee H6.9 H.46 
Laser BO7, storage in tray trolley, replacement... .... 2... eee eee eee eee ee eee eee H8.19 H.121 
LayOutexplanation: spade eco oS aie wile Wee a Blade GWE he awa RNa eis a aoe apace re wee ee ena wl ED 18.1.2 1.17 
Left=right misalignment: i: esis eobace asa anaes wiser Ws anid oh veew cheer ae ori a casa aw) Wee ovations ea cee ior wegen ew lps H6.13.3 H.58 
TAD 2s ad esters seudecariy nd aeaitas Sarat ee ate Bvilay Sentech ace cay abd wp Saal a Ne ce fe celend a amdart se) eae a antes, ae Rude ee A2.10 A.14 
Lift:in: tray trolley:alignMents: 5-6. .e5 Gee eln ececacie bee Se Robe wa ec tle ed ahacane Nore Hee aSS ee ee ie oats H6.13 H.56 
Lift :Lock:spring; adjUstMent . sicvis os be ee eA RS ee EE ENON Ee oe TRUER ERE ERROR eS H6.16 H.63 
Lift motor of tray trolley, replacement... . eee eee eee ee ee ee eee eee eee eee H8.3 H.94 
Lift stops in tray trolley, adjustment... 2... eee eee eee ee eee eee eee eee ene eee H6.15 H.61 
Lift table, adjusting the zero course EPD. 1... eee eee eee ee ee ee eee eee (6.11 C.39 
Light sensor B08, BO9, carrier detection adjustment... 6... eee ee eee eee ee ee ee eee eee H6.10 H.47 
Light sensors B08,BO09 in tray trolley, replacement ....... eee eee eee eee ee eee eee H8.20 H.123 
Linear-encoder principle: 5s eda and oes REDE W A ee de ek ee SRE eo RA a ere A4.5.1.3 A.74 
Linear guides on XY robot, cleaning and lubricating ... 1... eee eee ee ee eee eee G7.2 G.26 
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Linear scale on X-axis, replacement ... 2... eee eee eee eee eee eee eee eee eee eee G8.5 G.39 
Linear scale on Y-axis, replacement .. 1... eee ee ee ee eee eee eee ee eee G8.6 G.41 
Linear scales on XY robot, cleanings 6c 05 gcd gee ee ee eee ee Maa ee SOE RTE Oe eRe ES G7.1 G.25 
LOG :OFf ProcOdunes ss: sick. cis ace ce etenaehias Soe. Bide ea aaa wc Res Bea eS Sewse AR acne de Boe a ee H6.20.1 H.75 
LOGGING’: i ise bee ee eee ASAE ETD EREES HET RT CREE Oa RAGE Ee OEE EE Sa ed aaa A5.1.11 A.119 
Low level calibration procedure .. 6... ec eee eee nett eee eee eeee A6.1.4 A.133 
Lubricating tool for placement head DV and Z-lift.. 2... cee eee ee eens A8.5.4 A.188 
Machine assembly tré@ 2.0.05 0c00 coc eee ee Sea RSE EEE SEG Ca Sew EE So oe bee a ee A3.3.2 A.54 
Machine: breakdOwn ss s..0-2 acvicsw: de woe ge aete hn ga ew wee ae aed Ware Ware aw ee eae Bh Sade Baw lee Boe A4.2 A.58 
Machine Configuration ss sos ieee eos ose dese ae oe ae BU FG ae aURUe Ge UE Se re ae we Se A3.3.1 A.53 
Machine controls 05.00 4 tee baweta ake baw Se ake OG cee ea Ne Ga ea ee ees A4.6.2 A.79 
Machine dimensions and weight including trolleys .. 2... . eee eee eee eee eee eee eens A3.2.1 A.50 
Machine does not run at fullspeed.. 2... ec ee ee ee nee eee teen eens G5.2.2.2 G.10 
Machine Historyiccsc cose ck eee ais eaeda dk He eee Re ae FREES HAO Ge aR eRe EE aE A3.1.1 A.49 
Machine identification 3. i406 es hae ck oe ON a io ar Sd Oa wee bale bone bate he eh ele ak A3.1 A.49 
Machine: status: Checks. s.6c5. gcc kc Sud ane dnase edd e aodvege ce da Soe Aaa eta eion, ea enka ee Wh a aa Sates A5.1.8 A.107 
Main parts; OUTINGS 6. bx suc at este ae woe ae eae be Bee ae ed a ated bot Sew whe gered Sela ot ha wed ae ae bad A4.3 A.59 
Mains power supply, diagnosis tree. 2... eee ee eee ee eee eee eee eens B5.2.2 B.22 
Mains supply on PA2410/00, spares .. 6... eee eee ee eee eee eee eens A8.4.3.2 A.156 
Mains supply on PA2410/01, spares 20... . eee eee ec ee eee eee ee eee ee ees A8.4.3.1 A.154 
Mains supply PA 2410/00, features... eee eee ee eee eee eee eee eee eens B5.3.9 B.58 
Mains supply PA 2410/01, features... eee eee ee ee eee ee ee eee ee eee eee eens B5.3.8 B.56 
Mains: SUPPLY sens. aiy seh ech ar deetesee Gah BR decade ea Bek Atl ened dace Ge Gua eherent aud sareeaneadl duis ebcen se Ge Qe a A8.4.3 A.154 
Mains:SUpply six Ss oe So sicks alaea ww oe epi Gud Adan w wee nent Sab eal alee POA ORG alk a eal a Ae aw oe a B4.2 B.10 
Mains’ SUppLY; CONMECUING: 6 iis iscsi ars ede bee oe hob canae ee aecene Peewee Ee Gres Cae a eae ee Ree, wee Ear B6.3 B.89 
Mains:switch,replaceMent: s..00. 0030660444000) 04 08k REDE Soe Tae eRe Re RE oO oe B8.13 B.133 
Mains voltage, checking settings ...... eee eee eee ee eee eee eee eee eee B5.2.2.2 B.28 
Maintenance: Instructions? 65 a4 aie ee ieee Goat land de & digvene es Aon Roe ace beled Bal auele Gomera BA, HRS & CHAPTER B7 B.104 
Maintenance Instructions, si: ovine sd asp are Se aitdnd ede dk a eo a SE Oe Mata ea eae CHAPTER C7 C.42 
Maintenance INstructions) a. s.secee:8 a. dete ace acts, Seis gs tue le aaa Amie etter Aaa ela eodaand: ar AeA ae CHAPTER D7 D.42 
Maintenance instructions ... 2... kee eee tent eee tenet eens CHAPTER E7 E.52 
Maintenance Instructions. .o.cs.6 ile x ew es Ea eoelace dg elg eck oe Bal a ale woe Bk aoe Rae bles a RAL a ae CHAPTER F7 F.19 
Maintenance Instructions: s,s: ecevisce apiece eo scaletk aca ah Boe ke Ow wo eee ae eee a Cae RS CHAPTER G7 G.24 
Maintenance Instructions: a... s ceive Sus egestas rad a ee Mab eae Se Eee eS ora RAGES eee are ee CHAPTER H7 H.77 
Maintenance TMStrictions’ sx. eis ee 6 Qo or ececse na seca dies deh doen Goal eS eer aaa ca ec eee CHAPTER 17 1.15 
Maintenance intervals, calculation .. 2... ee ec ee ee ee eee ee ee eee e eee ne eeee A7.2 A.146 
Maintenance: kit (PA:2440/00) o5 o-.s-502) 4vo-S bess ee Ara Se as eos ge Vow Mae See Se Pe eS A8.5.3 A.185 
Maintenance: Scheditlesiza os: sess ice ge5. nce aueiadneleae pebe mark, Rate ed wratla Hae ene a hee ae CHAPTER A7 A.146 
Manifold board for placement head HA... . eee ee ee eee eee eee eee eee D5.3.5 D.29 
MainifOld! Oat Gl, ccsc0d je: <iangste ie erieindelesce seid een Sars Aah eS ase eens sew acne elgieceie eed ea ARAN wig nang Suede a eee § D4.3.2 D.12 
Manifold board, pneumatic diagram 2.1... . eee eee ee eee eee eee eens D5.4.2.1 D.31 
Manifold board, pressure sensor 26PC and reference sensor replacement.............. eee ee eee eee D8.10.1 D.67 
Manifold board, replacement... 1... eee eee eee ee eee eee eee eee eee teens D8.10 D.66 
MAK OTS? feiceis s,s sed ony ote a oh atte resale htcees ah a.ck Russatheretig = glace Seahayieta ec Rngieenes hae yerecatecenes nase ach egos aaa er E4.1.3 E.14 
Material safety data sheets (MSDS)... eee eee ee ee eee eee eee ee eee A2.12 A.15 
MGC Ta Sa fect fn ties Sree apis Siva sate Des sb Saran Sica tb assed along lose Bett se eserier eer van ley Relaiacie den Sane Br ae euaancehelata we geatan ate A8.5 A.184 
Materials, definitions. s.3-seccoce-uGa sed a8 dk eed Ge Soy tba wr aed gre Ene Woe Orbe Pea ak de See eae das A8.5.1 A.184 
Materials’ OVErVICW! si i:4 o.deeticale wg deb acd a hae aie Sastewie ace ed ee We wake gisele ae ae cae Sieve a eee Ra A8.5.2 A.184 
Measurement, adjustment and calibration... 2... . ee eee eee eee eee eens CHAPTER A6 A.128 
Measurement, adjustment and calibration .. 1... eee eee ee ee ee eee eee CHAPTER B6 B.85 
Measurement, adjustment and calibration... 2... . ee ee ee eee eee teens CHAPTER C6 C.27 
Measurement, adjustment and calibration... 2... .. eee cee eee eee eee eens CHAPTER D6 D.37 
Measurement, adjustment and calibration... 1... eee eee ee ee eee eee eee CHAPTER E6 E.45 
Measurement, adjustment and calibration... 2... . ce eee ee eee eee eens CHAPTER F6 F.18 
Measurement, adjustment and calibration... 2... . ee eee ee eee eee eens CHAPTER G6 G.19 
Measurement, adjustment and calibration... 2... . ee eee ee eee eee eens CHAPTER H6 H.31 
Measurement, adjustment and calibration... 2... . ee ee ec eee eee eee eens CHAPTER I6 1.14 
M@aSUPEMOMES 6 y.6 sinie: i 5.8 Ste oe eran s 6H Wien rote, RRL e ee eS Oa aaa We BOI aya a SN ale wa a A6.2.2.3 A.137 
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Mechanical interface: .s.34.0264.54 25 tog take eda Rath eRe gS eee Mae ede Sada 14.3.1 1.8 
Micro switch on trolley lift, replacement... 2.2... .. eee ee eee eee eee e eens B8.15.1.4 B.137 
Module-calibrations, OVErVIEW a. bakes we sede dee ep a REED CES DETER RD Op ee OSS Ra ee A6.1 A.128 
Module configuration, adapting... 2... eee eee ee ee ee ee eee eee eee ee eee B8.8.2 B.128 
Module configuration, setting or adapting... 1... .. eee ee eee eee ene eens B8.8 B.126 
Module configuration, setting ......... eee cee eet ene eee e cnet eee B8.8.1 B.126 
Motion:amplifier, connections: #4. oicc See e ae eed Be aw oe ek Ruse ele a Rabe ee ea eae G5.3.4 G.15 
Motion amplifier, LED Signalling :swis.io-6cb4-9 deere Paes Sakae TE aE wea en ee Ce G5.3.5 G.16 
Motion amplifier, replacement... 2... eee eee eee eee eee eee eee eee ee eens G8.2 G.33 
Motor in tray trolley defective... . eee ee ee te eee eee eee eens H5.2.2.8 H.17 
MUlti 1 /OxCatd 2-cedesnteetscice tee tcnc en aye Atte g Medi Pe ate Shenae Sesto B5.3.7.1 B.55 
Multi language licence: 5.0 ccccb-0 coe Sk woe oie ate ae eae ee aa Sede dew cg ech a oe aa eS A4.6.1.2 A.78 
NO1S@: LOVelS. ie e anc sigranatais wate we sece.a apa eee arte Suatanene aud Antes Buk nee ceicnck i eeittie melaseas ails ceetie ieee aeneneieys A2.8 A.14 
Nozzles interface, checking cleaning... ...... ccc eee eee eee eee eee eee eee eee D7.3 D.45 
One corner misalignMenti inci ec sare be G bate able ee Rade ae a bed See Gaga ae ae alee H6.13.4 H.58 
Operating software scin0-siscce 4 taat See eed ane oe ae Re eee ee ae A4.6.1.1 A.78 
Operating software, installation... 2... ee ee ee nee ene e eee teens B8.3 B.114 
O-ring 7.65x1.78 on trolley lift, replacement... 2... .... cece ee ee eee eee B8.15.1.16 B.142 
Outline :of this:service manual wasciec dese eis daeaia Ge ecace ange ald ued woe eras aoe Sa eee @ go ala RGR aoe ate A1.4 A.8 
OVORVICW sic -ic 8 ost wes Seder od Gh a ee Sede Wa a a ee ee eas oo Bes ee F1.1.1 F.3 
Parallelism between puller-arm and lift-assy, adjustment... 2... .... cee ee ee eens H6.13.1 H.56 
Personnel qualifications sic-cceciite te dag Svcd Re totseeee deg a Rb aullie a Wa He Rs bute eae de aah are aaa A2.2 A.9 
Phasequard'relay (K101), Teaturesis :4.:4.cc0¢4¢ 6008 0b40Ge sab Peed adame eee pa RNAS ea ees B5.3.8.1 B.57 
Phase:quard relay (K7) <tus is dab cach Sareea Gate Meats tue wed Ee ead A aed esoe Sea B4.2.2 B.12 
Phase guard relay (K7), features... ... ccc eee eee ee ee eee ee ee eee eee eee eees B5.3.9.1 B.59 
PiGk sand) place icc. ay. 6 5-de lactis ace. acy. ey endeuds “Stash Rede acta as Sader Scorn. ay, dele Potente evie sy fecbo dak or Soreness. Ane d A4.3.3 A.60 
PICK:AND: PLACES seid a: o:3 ai teatacncsreai- a apnea a echoes adds Scag Mace wala Bie ee SRR Qbe b ee ds D. D.1 
Pick:and: place, GilagraM is..oc0s-6 dk Ge eee Goes Sa ao ae ee ee eS EE Sa ee ee D5.4 D.30 
Pictuirexintake problems os. scse.eue esac eecegl ate sous Solbte w.9 aides le acbi ene) 8, Shceosg. Ge ga aS ae ede ROH aa Sap F5.2.2 F.15 
Placement head DV and Z-lift, checking, cleaning and lubricating. ............ eee eee eee ee eee eee D7.8 D.50 
Placement head DV controller, features... ee eet eee eee teen eens D5.3.2 D.26 
Placement head DV controller, replacement ... 2... 0... eee ee eee nee eee cnet eeee D8.3 D.56 
Placement head DV controller, signals... ... ee ee eee ee eee teen eee D5.3.3 D.27 
Placement head DV diagrams... 1... eee eee eee eee eee ee eee eee eee D5.4.3 D.36 
Placement head DV function check... 2... eee cn ee tenet eee ee eens A5.1.6.4 A.100 
Placement’ head DV -5 :vsi-ttsh aaa wots Ga dob edeectbae eid Ce eS ee da ee Re ek eee ee D4.2 D.8 
Placement: Madi DV \ieics.c.vivieue & woes eed, a. ecncetie le esau np aia) a: ceived aah Sane gd, Rhee Bea ge a eee Gases D4.2.1 D.9 
Placement head DV, cleaning the air channel... 2... 2... eee eee ne tee eee eens D7.4 D.46 
Placement head DV, head replacement... .... ee eee ee eee ee eee ee eee eee eee eee D8.2 D.55 
Placement head DV, spares .. 2... ec ce eee eee ene ee eee e eee eee A8.4.10 A.174 
Placement head HA controller, features. 2... ee eee teen eee e eens D5.3.4 D.28 
Placement head HA controller, replacement ... 2... 2... eee cee eet eee e eee eee D8.9 D.65 
Placement: head:iHA: «: o:5.2.de.e ce eneen a aia eee oy aur ela dace ke ging eaUR a ERR eg oes eRe La AE Dees D4.3 D.11 
Placement head HA: 25. sscp soe cece dene eee raeeddaand ach ae ee gute We ad Bw} eves Soe ada OO ee ae ee a D4.3.3 D.13 
Placement head HA, checking compressed and blower air... 1.2... eee ee eee eee eee D6.4 D.41 
Placement head HA, checking vacuum level... 2... eee eee ee ee eet eee eee nent eee D6.3 D.40 
Placement head HA, checking, cleaning and lubricating... 2.2... . ee ee eee ee eee D7.9 D.53 
Placement head HA, controller X1, interconnection diagram... ...... eee eee eee D5.4.2.2 D.32 
Placement head HA, controller X3, interconnection diagram... 1... . cece eee eee ee D5.4.2.4 D.34 
Placement head HA, diagrams .... 0... . ee ne eee nett eee eee eens D5.4.2 D.31 
Placement head HA, functional description ... 2... .... eee ce ete eee e eens D4.3.1 D.11 
Placement head HA, general diagnosis tree .. 1... eee tee eee ee eens D5.2.2 D.20 
Placement head HA, measuring friction of the RZ movement........... 0. eee eee eee eee ee ee eee D6.1 D.38 
Placement head HA, measuring friction of the Z movement... ........ 0. eee eee eee eee eee eee D6.2 D.39 
Placement head HA, nozzle exchange ... 2... . ccc cc ee eee eee ee ee eee ee eee e eens D5.2.3 D.22 
Placement head HA, replacement... . 2... .. eee cee eee eee teen teen eee D8.7 D.62 
Placement head HA, replacing the carbon brushes from Z and RZ motor ........... 2. eee eee eee eee ee D7.7 D.49 
Placement head HA, replacing the dust catch filter in flip chip nozzle... . 2... . ee eee eee D7.5 D.47 
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Placement head HA, replacing the dust catch filter in nozzle ......... eee eee eee eee D7.6 D.48 
Placement head HA, RZ belt replacement... 2.2... ... ec eee ee tee tenet eee e eee D8.8 D.64 
Placement head HA, RZ encoder, interconnection diagram ... 1... .. eee ee eee eee ee D5.4.2.3 D.33 
Placement head HA, spares i. es 5s cscs dae ee de Sa ee a ee Se ee ee Pe wed ee ale SE A8.4.8 A.168 
Placement head HA, testing via TIP tools .. 1... eee eee eee te ee eee eee eee A5.1.3.4 A.86 
Placement head HA, Z-encoder interconnection diagram .......... eee ee eee eee eee D5.4.2.6 D.35 
Placement head HA, Z-motor interconnection diagram... 1.1... eee ee eee ee ee eee eee D5.4.2.5 D.34 
Placement heads DV, identification... 2... ec ee eee teen ee eee eee D3.2 D.6 
Placement heads HA, identification ... 2... .. eee ce ee nee ene e ee eee nena D3.1 D.6 
Placement heads HA-DV, air and vacuum supply... 2... . eee eee eee eee eee eee eee eens D5.4.1 D.30 
Placement. heads, repair policy... 000s eee cee ee eRe eke eee Ree ETT OO MRE a oe eG D8.1 D.54 
Placement heads, supplies problem... . 2.0... .. cece ee ee ne eee eee eee e eens D5.2.4 D.23 
Placement programs for clc tool... 1... ee ee eee eee e eee eee ees A6.2.1.4 A.136 
Pneumatic controller (2-valve), features 2... ee eee eee eee ee ee ee eee eee eee D5.3.1.2 D.25 
Pneumatic controller (3-valve), features 2... eee eee ee ee eee eee eee eens D5.3.1.1 D.24 
Pneumatic controller. escccsce seat sa ea a ede eed Sere aS We Seek WOR ae a Mim E Ce Senne a eae D4.2.3 D.9 
Pneumatic controller, features... ee ee nee eee eee eee eens D5.3.1 D.24 
Pneumatic controller, replacement ... 2... . ee ce ne eet ete e tenet eee D8.6 D.60 
Pneumatic controller, valve, silencer or board replacement......... 2. eee eee ee eee ee ee ee eee eee D8.6.1 D.61 
Pneumatic controllers, identification... 2... 2... cc eee eet eee eee ee eee D3.3 D.6 
Pneumatics and vacuum, diagnosis tree... 2... ee ee tee ee eee ee eens A5.2.3 A.123 
Power and Safety Cireunt os, sid. Jeie3e, tevaiay Seminar dt seed Rcdblpne Bo ce, dicavaay tenes gare ap k, Sod ad acleceumeeae ee ade EAS. aoecah 3 A5.3.2 A.126 
Power and safety circuit, PA 2410/00... 6... ce ce ne een eee eee eens A5.3.2.2 A.127 
Power ‘and'safety circuit, PA 2410/01. ocak edecieen tens paadG ewes ted Renee pana dee ae alate A5.3.2.1 A.126 
Power and: Safety, sSUVGY 5:36. «c-8tacdee eos eed ao ee a a OE ed eas Bee ee Ce A4.4.2 A.66 
Power board, (COMMECHIONS: «10.228. is ere sp danas esate vere apne 9) a ck Tessas oeeuce Gey s)dp Raed. cede ceAme ue my aera emg ae a B5.3.9.3 B.60 
Power cable on trolley lift, replacement... . 2.2... . eee et eee eee e eens B8.15.1.8 B.139 
POWOMCIICUTES 5.1 ce aiietts tet. ae ice io cd gieicaic s tede ie caccesegotine ies aaice ey rithenwie wide eee Gch ie eek is para nies A4.4.2.1 A.66 
Power On Welay’sse-i:éc3.4-3 ap eeohd eatin ear Se ot eee ae Rw eh Ge Ree ee ee Ee eS B4.2.4 B.13 
Power supply (U101, 24 V), features... eee eee eee eee ee eee eee eee eens B5.3.8.2 B.57 
Power supply 24V on trolley lift, replacement... ... 0... cee eee eee eee eens B8.15.1.9 B.139 
Power supply units 22-24V, replacement ...... 2... eee eee eee te eee eee e eee eee B8.21 B.148 
Power supply, interchange two phases... ... 2... . eee cee cee ee eee eee eee eee eens B5.2.2.3 B.29 
Power supply, quick check on statUS.. 2... eee etn eee e eens B5.2.2.1 B.28 
Preventive maintenance schedule... . 2... cee ee nee nett eee eee A7.3 A.147 
Process COMENGLED” giedcancig wa sidusiea's erenate dreia guide Sei ang a eed Suneoecete a alee ar aiee eth eased ae aera A4.6.2.2 A.80 
Process: controller sicd::. ao <ihietS ai dna sd aoe eA eh a eee ee ee Pe B4.4.2 B.16 
Process. COntroller: SlOUS? cyrus antic Siseicenbrd avs, Susie oe ecmoaad A Pnatues Be aude goles cer aadaeade anit aos atony udp uate als xe os B5.3.6 B.54 
Process controller, software and hardware check via TIP tools... .. 2... ee eee eee eee eens A5.1.3.6 A.89 
Protection hoods; cleaning): 2.2 si<¢< ecs0eedae dca d beds we cee aee goes Ohne ae dee a eee bs B7.2 B.106 
Puller arm tip, height adjustment... 1... eee eee eee eee eee eee eee eee eens H6.14 H.60 
Puller catch pin parallelism adjustment... 2.0... .. eee ee tee eee eee teenies H6.12 H.55 
Puller catch pin, replacement ... 2... .. eee ce eee eee eee een e ees H8.9 H.111 
Puller:drive:belt, replacement)». é.2:ss.cic$ 24 aie eda awed ware eae ek baie e Gk eine Paw ee SaaS eee es H8.6 H.107 
Puller motor timing belt, adjustment ... 2... .. eee ee eee eee ene eee eee H6.19 H.66 
Puller motor; replacement + a5.c10%-<.6 Saeegrdaie date eed waned ee dee hae Da Oe ee ae deo H8.2 H.91 
PUG cneten8 oe ae. eat dace teertise oeteny. andr encnwoantck, See wh Bree aed se eck ck, dea degtae ead det AS ate atterendon ese aay ako H4.1.2 H.11 
Purpose-of this:service:iManualeis esccara dae cw de aces diskce ake goed MAU alee Raa lewe ankle ad lee epee a A1.2 A.6 
Quick check on electrical interface... . Lee ee eee ee ene e eee eee B5.2.4.3 B.39 
Quick check on electrical interface... 1... ee ee eee ene e eee eee e nee E5.2.2.3 E.26 
Quick check on tape guidance into the tape cutter... .. 2. . eee te ee eee E5.2.3.1 E.34 
Quick check*on trolley Ut sic: ia.48s ee teece ara be ehles ae gies A eale ede Goarg a a Ardem w eee ge ence eee B5.2.4.5 B.40 
Quick: check:on'trolley lift:: 3.5. site e-e edo eee heed a that da Cee eR ee te Sa E5.2.2.6 E.27 
Read flash prom calibration values... 2... cee eee ee nett eee teenies H6.20.2 H.76 
Recommended Assembléon tools ..... 2... eee ee nett e eee teenies A8.6.6 A.198 
Recommended maintenance tools and materials... 2.1... ee eee eee tenes A7.1 A.146 
Recommended special tools... 2... ee ce ee eee eee e eee teen eee A8.6.5 A.197 
Recommerided ‘standatd! tools’ ws.6 64. c:5 6 o4 sdiice Sie Gee SAE Ree dae eae ae aE en ee eae A8.6.3 A.193 
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Recommended tools for working safely... eee eee eee ee ee ee eee eee ene A2.11 A.14 
Reference information ss sie 65 eek Sab ehvd eee k Sok aoe Sere god WE BEY DR de ge Gre dey At Sa eee eae a ee B5.3 B.44 
Reference information’ 4.4 sc sean ed Rade e ds aed dake ee gid Matsa ae we eee EROS ele eae C5.3 C.16 
Referenceinformation  .<.jee ceeded ae evra Hee Ge do a A gies MS EO CN a Eee D5.3 D.24 
Reference InTOnMAbON 5.8 série woe ccopvauay a a et se de Greed dng ah a, Ree de weep ak RU Rdinee ise Uatene mene See ala ome aval E5.3 E.36 
Referenceinfornmation s5.6 dees coc¥ ach awa tonne Bee ae ase eA Ge Ee Beh wee Abe Sea ee a ee F5.3 F.16 
Referenceinfornmation’ «.¢ dicnce dacs Pad eee bea ed dedi wae b Malad Dale e eager ae wate a alee G5.3 G.11 
Reference information  .-¥.j-vseeed fen ehee hs Ge oA aE RE GE OP H5.3 H.26 
Reference infoOnMabon e.8 scdis cede sant Aa ewe ererw doer HAC RAR a eS Bae Bie Go ew ae ee eee cde 15.4 1.12 
Reference markers on X and Y axes, adjustment ..... 2... ee eee ee eee ee eee eee G6.3 G.22 
Reference markers on X and Y axes, replacement. ... 0... . cee eee ee eee eee eee eee eee eee eee G8.7 G.44 
Refresh calibration procedure... . ec ee eee nee eee e teense A6.1.2 A.131 
Repaik Policy Of trolleys: x aciard eastside nome e: wetie. aste Se Woe wth ea hea Gu e dnboe la areca Roe aang dep) eos we aeems RS E8.1 E.53 
Re Palit POU Cy sc iiescte Satare gedeece Soe GbR wade ide eee, alge ae ake SEY ahh a aides doe aa ee ae a Stas A8.1 A.148 
Repeater; replacement .:<, ias:icae io galt be 6 dee tar we ach aig. a ach aves acne whoa aaa ayade Sabie wade Swan Ses F8.1.3 F.28 
Replacement instructions .. 2... . eee ce eee eee ene teen e teen eens F8.1 F.25 
Required: Equipment». 5.5.3 ides. qeseend, S aGad Bod eceiw apres ble Gean acie aided, a) alee ee, aw ome e Me tdeLAE gee ante oa H7.1 H.77 
Required: EqQuUIpMeNE <-«:--35e-/05 Goe ek. sek edva take Gok HL aeee Pee SE Mey Ree eee Soe aS 17.0.0.1 1.15 
Required CquipMent « s:s44.c0se ea eae Rao Vee ee eee Dae ee eee PRN Eee See aed madG eae ae 18.1.3 1.17 
Required Maintenance Tray trolley... 2... eee ee eee ee eee teenies H7.1.1 H.78 
REUSE StATION steric sasneonuscentsiie ote ase) eras, Bion Salieice canes a! mae de eamab daard dubia seoid. 8 ecbs Moe w a are nA leve se anges, ae D4.5 D.17 
Rotary encoder principles s0.<4.-0s620 a-y ae ae adeeb Gay aw Eee a ae eae eee ew ee ee A4.5.1.2 A.73 
Rotated ‘around: the: Z-axis s.ss sheds done wc etesiaasdde @ seb oe 4 o: Meese eeete es aha eduate when aad ale a) a eee ete H6.13.6 H.59 
RS232/LPT Card :s dics cis eA Ak Gb eee dad Cha Se ee he B5.3.5.2 B.53 
Rubber ring on trolley lift, replacement... . 0.2.0... cece eee teen eens B8.15.1.15 B.141 
RZ ON COC Gh si oon ck f-sicdes cosets ek, Seb ede ecased. Bee web ew aidean dee Soe nde Robe Gere eteeubak. deb ecdrer bane w aew ater’ D4.3.8 D.14 
RZMOUOMl aise oss OER ae eee Ree Re ea ARE ae dG we RR eg we Kee aa Rb eae’ D4.3.7 D.14 
Safety ‘and! ergonomics: <+.5-0-s2-sd-5.008 ete Hoe Cae ae be A oe ee eh ae Be ee CHAPTER B2 B.7 
Safety ‘anid GrgonOmics: iced. ce sep ges oat a alent ie ie) ene pea ah a Shea. 2b ane Saye ants Beles aie Sandee Gare CHAPTER C2 C.4 
Safety and ergomomics’ s2..-osc-4-425.deireesieeeeie bene Rb et eee. Bae a eee Aenea dE CHAPTER D2 D.5 
Safety andi ergonomics: sc. osen/ oc e ween eads ewe ee Wane ae Saeed as ae eee arenea a daewee CHAPTER E2 E.6 
Safety and ergonomics: <-0.502 6a abe REN CA ee a ee Ee Se RS CHAPTER F2 F.4 
Safety andergonOMics' 4.8 cee y asrd DS eee ee are Eee ae eae eke ee a Rae ee CHAPTER G2 G.4 
Safety :and! ergonomics: 235-06 6-5 G2) and adigi etese ke Ae ato eho GS Bee aerated Cae Abbie nada CHAPTER H2 H.8 
SaTety: CINCUTES 6 savers: ik. c. Goad ese anit uae devia Bacewe anne a Soe W's eM cia a alRuele Giang, ARS ak greeoR as A4.4.2.2 A.67 
Safety compliance % csi ecdtecdhwin dos awa eee Bh ES ea eee ea OS Rew Sb Soe A2.4 A.9 
Safety contacts in tray trolley, cleaning... ....... eee ce eee eet eee eee eee enee H7.4 H.83 
Safety contacts on front and rear cover, checking... 1... . cece eee eee eee ee ee eens B7.3 B.107 
Satety devi COS: a: sin Anendesis’e evecgrdnalh: & ates eb lehaae we Mild Wea ane de aque eck) aa a, deb ie desea arana aie ard geatievenaeare. an A2.7 A.12 
Safety interlock actuator on trolley lift, replacement... ........ 0. eee eee eee ee eee eee B8.15.1.13 B.141 
Safety interlock in tray trolley, replacement... 2... ... ee eee eee eee eee eens H8.14 H.116 
Safety interlock of cover, check .. 2... . . ee ce eee nent eee teens B5.2.2.8 B.30 
Safety interlock:of trolley lift; check ..¢ cs .c2icete Se eee Gea tiabde page teh ebea as aw en kee we B5.2.2.6 B.30 
Safety interlock on trolley lift, replacement... 2.2... ... eee ee ee eee eee B8.15.1.12 B.140 
Safety interlocks on front and rear hood, replacement... ... 2... .. eee ee eee ee ee ee eens B8.17 B.144 
Safety Telay (K6). tes. 5- 6 evan ene Gew a hereto deacie aie Owe we Walia pase. Gal wri eicdolesa Ne Eee Oe. Ale arash eines B4.2.1 B.12 
Safety relay’ (K6), featuress.is cic spans Soa aeale ws TaN Adee AG ee ETRE RE Ea eS ole B5.3.9.2 B.59 
Satety Stickers iu. 2.4. aes Aerie -Wasdutnach g-gn a edte eee aah o ee og oeeaaed aab A2.6 A.11 
SATCLY stevie ince deere a tae ace hneys acd ceeiaus calentt arian divardi iene a deeaite ld eda an eun @ oe Slee trees CHAPTER A2 AQ 
Safety -c:2. 004 as de oie ak ithe i dey ab ed SoekS. a Mettawa. ty holst daub CHAPTER 12 1.5 
Second levelspate parts: ciccscae sage etabaens aaa dea Seen abled Oe be eae ege Rae wee Slee ae A8.5.6 A.190 
Sensor B08, BOO misalignment... 0.2... .. ee cee ee ee ee eee e eee H5.2.3.2 H.18 
Sensor BOS, B09 detective: «.c.i.0.4 000.0 eaceaedis eae op eee epee Rade a ee Rae Cae a oF H5.2.3.1 H.18 
Servo-system principle seivesseos do. aos geass evegue aw ack ane ce ag oa re ease wea Bo a eae Se a A4.5.1.1 A.72 
SELVO'SYVSLEMS ann dis aa wae end eels Rew ER Oa Ae ge MOISE DAA eae ene at hw ee. wi ea A4.5.1 A.72 
Setup: tooling kit (PA-2435/00). 5.36.5: sc-saik Ste wey eh acts aoe pid Sea caine SoS So Mane Bee, a eee a eee A8.6.4 A.195 
Setup tooling;:optional. tools: iste goyeays & tobe Ey Sea Ee we aes Se RARE Soe a Band ae anes A8.6.4.1 A.196 
Setup verification system pro (SVS Pro)... 6 eee cee eee eee eee eee eee A4.3.7.1 A.63 
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Shaft clamp on transport width and lift motor, replacement .......... 2... eee ee eee eee eee eens (8.14 C.63 
Shifted tn: X Or YedireCtO Mics. sien sa de aware ae vind Soe asa cede decease aces eae dG dar angayecoade Sooner aueoe eke ene H6.13.5 H.59 
SMEMA csc ese brett eaere h ahial Sie ulescdehiceve: See einai eutee id al Se a Whores Sead Smee een ate hale rec laver aed ao gede eae A4.5.2 A.74 
Smap-1 TUNCHOM. v5.3.5. ee-eee a tayevs hse ae Poe g Sus ened ay Sack, aces ad Wa Rees Ga e Secs Vee La H4.1.2.1 H.13 
Snap-in motor, replacements... s46 06 e408 cde ee Saw EERE Se Da Oe ee eee OE eee H8.4 H.102 
Snap-in zero coarse EPD B10 adjustment for ‘lock’ position... 2.2... . eee ee ee eee eens H6.11 H.54 
Software: descr ptioiew.c.3 iva Ss dohn dace sce aed iow ha ae i at da ed wee dae HOE da ee Ri ahaa A4.6.1 A.78 
SOfEWare: IMter face acs. f. eink es chelia es gS Reena a eae acta cane oe, de eice. eg Sok ae aunty Cd eae aca es Wadley od Wa ed aes 14.3.3 1.8 
Software licence hardware key, replacement... 2... 0... cece eee eee tent eee teen eee B8.10 B.130 
Software: licences, adjUSHING cs cnsige cious ea cet wndca vere dong dena anand Sue eed tap ane a aee doe, Sarasa wee ae a A6.3 A.145 
SOPEWAPEs. fo bed we dae w dai BAcded te Wis Goalie Sod tae Ge be Be ewe @ aah oA ee Bead Bilge ates A4.6 A.78 
SORLWON Gis: a2 ois sa adie Bee need ceeatecanee ed a Beg cece dad wees andesalosar aod caebinodby aaaieg Be eg ea a Rae ee ee ee ode A6.2.1.3 A.136 
Solutions for tape cutter interference with 56 mm feeder index step ........ 2... eee eee ee ee eee E5.2.3.4 E.35 
Spare parts, installation and replacement instructions... 2... ... ee eee ee eee eee eee CHAPTER E8 E.53 
Spares. tools:and matetials..-i4.0 4 occas Pad oad eeawe ade debate Sheed whoo ws CHAPTER A8 A.148 
SPANOS: ss 6c side eidcs deeds eae ee Sa ce wade ae UE a bred Gee Sg Sa eases Sa Ee wdc BUR A8.3 A.149 
Spares, CefintitiOns s.4:<0.6.4-s ce baa ee So Ow! Gere YR OH ea aa ead bos eee are aes eee A8.3.1 A.149 
SPaleS; OVEWVIOW Sx ccece. dane Ans cb ease See deae sede ao el deargvacd Aaa Sdew dua abo Lae al dus Sn eas aoe a A8.4 A.149 
Specific parameters and settings ......... cee eee ne eee eee eee eee eee eeee 16.1 1.14 
BY a) =Coa (8 (0) 4 -Saener eae av A3.2 A.50 
Specifications e.cc-es8g-d ceed ae ae din Sede Vat aah Se ea ee ee ee CHAPTER B3 B.8 
SPECIFICATIONS s. <imre, Srsng seca aa ese de eae doceelay dane. angie aosncion Settee Acoma OG Gntaaieee ead aan eee CHAPTER E3 E.7 
Specifications’ ss: iezv-kek xihacwi's eos ntee Gee 40h Sobre e aveseecoaad Mad teadeee a dey tb aS aidgee Nab wey acbekee aug CHAPTER I3 1.7 
Standard: mate mals. i. cnsiieie seco anete: a9 Boe hb Soe e's aeeie aw gare ds lel eens Rue 4 are ede ene a ee aoe ae, A8.5.5 A.189 
SUMMARY TO POME ease? earch ei Rastdca ce ends eects Gaistind, riny aah wcten kev cactua Mae aah ae rw ate a ace ee A6.2.2.2 A.137 
SUTVOW asics oe Bo, ae aeaia site la Bee 6 bes eee esacaene & 8 Bae aca arte Sash dae SUR erie Me ee ares, a B1.2 B.6 
SUIT OY assis fo ty ss 8s etek Bn Sree lacialaa des a ate nasce Regehr A aisdiw aoe nah ae Reb aS Sargeras aah got ante ented aed E1.2 E.5 
SVS Pro - process controller, communication check... 2.2... . eee eee eee ete eee eee eee A5.1.5 A.94 
SVS Pro controller 2.3.0.6: cave steer de des Ses he a ce ew eh awe ieee bee ee abe B4.4.1 B.16 
SVS PHO CONtrOLLET ‘SLOES™ ssicc sega. wok Bisa See py See de a Spd, Dignanaue Ree bn moe mena Rees ecadee BS ae Ries. gene 8 B5.3.7 B.55 
SVS=ProsSUPPOMES xi: G-iachnw dca erated Reb ached tye Re Re ae OO a eed Bak AOR date he eee ee cle ea eacae davies ana deen E4.1.6 E.15 
Sweepers on X and Y axes, adjustment .. 2... ... cee ec ee eee tenet eee e eee eee G6.4 G.23 
Switch on trolley lift, replacement... 0... cee eee eee teen tenes B8.15.1.11 B.140 
SVAGNEE COMMUNICATION :¢, «: o.c.10 ee sare Srnirasia) gt deed le acecp ues By ale gale meneldeh eg Ba ute elec a engiar a mole eee A4.4.3.1 A.70 
Synqnet- function Checks2.e50-5.4: 5. deer deere wean bo aces ee Se Aveeve ee dak ede ahem de de ae eee aed ee A5.1.6.2 A.97 
System COMMOGUTATION sg :<-0:0.aex a. Sie esa%e Mieetaiee alate dle Giaie. gos es Sega ag ea ate Rael Scae ee aoe eee CHAPTER A3 A.49 
System: controlleris.:-cd:h oe aa Make chi dee See dh a ba ee a ai Be ee ea A4.6.2.1 A.79 
SVSUOM :COMCPOLLEL se. ce, ccobsce, he Sis ierveecesdice goin ns says a ascette) evade, A enaitey ae eae jBsca ne.) caiCaads eitcia eit aoinp shiny Bvgcislg etaniend 6 B4.4.3 B.16 
System: controller;Slots:..¢ sis. een deg eh ae adeerdwsene Hew area senate cy. athe aidegree ane ack acbewonens Gan aceee B5.3.5 B.53 
System descriptions x). 5,.diceee eget Saale ele are cerera ann es danas weboa Se Soke eia le goes: Weald Ae ae CHAPTER A4 A.57 
System failure dialogue... . kee cee ne eee eee e teen eee eee A5.1.2 A.83 
System: principles:and Processes i s6.js.i¢ 6 5.5.9 er sckvaeis, ue @ Supae eee Recep a mea a el ele apa Ss pw NLS oneal ae A4.5 A.72 
System troubleshooting .......... cece cee ee ene eee eee nee cent eee eee CHAPTER A5 A.81 
SYSTEM sisccatsase oe dice souls taaiarance telS anata eh hipibisa ayaa doe Mato de Se, OR, aus A peter esas ele ah 8 ao area A. A.1 
Tape cutter 4022-512-5527x, replacement of components ......... 0... ee eee eee eee eee etnies E8.5 E.72 
Tape cutter 4022-516-1330x, replacement of components .......... 2. eee eee eee ee tee ee eens E8.4 E.65 
Tape cutter controller, connections and settingS...... 2... eee cc ee ee eee teen e eens E5.3.2.1 E.40 
Tape cutter controller, replacement... 0.2... eee nett eee teenies E8.4.4 E.71 
Tape cutter controller, replacement... 0.2... eee eee ee eee e eee eens E8.5.5 E.76 
Tape cutter drive unit, replacement .... 2... , ee ee nent eee eee eee £8.4.5 E.71 
Tape cutter drive unit, replacement ... 2... ... eee ene ene een teen ee eee eee £8.5.3 E.75 
Tape cutter knife, cleaning and scraper adjustment... 1.2... ... eee eee eee tee eee ee eee E7.1 E.52 
Tape cutter sensor, adjust clearance .. 2... ee eee ene tenet eee E6.4 E.49 
Tape cutter sensor, replacement... . 2... . cee ee eee eee teen ee eens E8.4.3 E.71 
Tape cutter sensor, replacement... 0... . cee ee nent te eee e eens E8.5.4 E.76 
TApCCUU steed esa Oe Redeye Leslee bee Lawn eee eee bane ove ee Ret eae E4.1.8 E.16 
Tape citter features: oc 0sataia ga ay eee Heche PO a A aed as age eS £5.3.2 E.39 
Tape: cutter; replacement «s/o ace apedis sere toe are daa wy Sa aoe ge Sone wg ara gh Qlepeae wa ead ee Saar ele E8.4.1 E.65 
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Tape cutter, replaceMent... ss issn cae e deeb ae cee ba See EA ee ee Ee a £8.5.1 E.72 
Tape cutter, Spare parts: b.sis.ccsesiaek ah asre aeons eee eek ea Sane see Soy Sea Dore ess Sas a eae eee ace E8.2.1 E.56 
Target QrOUpPS) 266s cee tendo Suga ee ede eb ee lew a SEE Re ee eee See eee. ee wp ete RUE See ee A1.2.1 A.6 
Technical specification: <-. s2-sejetae donee qutsk aed Be a EH eh ad ae EE ew eS a CHAPTER D3 D.6 
Technical: specihiGatiOns: o exsyecs, si scanctise ase area. acta, eu @ dopaiece hoes Rieke ipa acanaen a ate eased Sanaa vee = CHAPTER C3 C.5 
Technical specifications .. 2... ... eee eee ee ee nent teen eee CHAPTER F3 F.5 
Techinical specifications’... cick eae tucea tear eR ae we SEES ole g pia RIS wl ee ae ema CHAPTER G3 G.5 
Technical'specifications <.2.2.cs2 het and eee eee ee ae Me EE ee eee ee CHAPTER H3 H.9 
The measurement data Ples...:s 550 pave codes bebe we EES G ee oe DER TR ESE OR ee Ee ee A6.2.3 A.138 
The measurement set presentation... 2.2... ee ee eee teen eee eee eee A6.2.2.1 A.137 
The verification measurements... 6... cee ec eee eee eee eee eee eee eee A6.2.2 A.137 
TEP COQUS se anwus Qtietcte arene beecdscad ane odes wetted cat Sh dg aw een a Weasel tecanehd a aya ae earn Aa aes A5.1.3 A.84 
TEP tools; logoth procedure: ocs.isia ie 3 sce teres Fala ere bg PART Oe wie ele DA we ew CTE wee Os A5.1.3.2 A.84 
TEP tools; Start. Up. proCedure secs tse. Se aot: ewdavidsanels Vee ah di we ieta Me oer bua ee eR ee See ed A5.1.3.1 A.84 
Toolbitiexchangqewuniti.:..:< eecaend ates aad edo eee Gea ale Gag) sl aon hee ee ed a ee eee etek 8 D4.4 D.16 
Toolbit exchange unit, cleaning... ... ee ene eee cnet eee eee eee D7.1 D.43 
Toolbits and gripper for placement head HA... 2... ee ee eet eee e eens A8.4.9 A.170 
TOOUB IS! DV... eas. sors deVeer ee a Spe Abate Rate Gavia alec. Gee Mee Danse 9 Wis Ge tly gb ba dgsid Oe a eased de dians D4.2.4 D.10 
Toolbits for placement head DV... . Le ee eee eee eee ee eens A8.4.11 A.176 
Toolbits for placement head HA... 1... ee ee eee eee teen eee eee D4.3.9 D.14 
TOOlS sis. isistaraseive Gosis ws Sd ata le eae Sraraite LOSER Ries Me pr aU aa ase ebes SP Rae Dane eke ee Ral a A8.6 A.192 
TOOUS; CETIMTEIONS esses. ds aoe arcs Wee a8 calavienty exec anid og. ew Gee Boke Garces sah et Eo hele puis baleen aceree aed dey Ae A8.6.1 A.192 
TOOLS; -OVEIVICW sine sve rca alee AG els SOE Riade @ Dee e Ae Ace asa cb teins GLEE Qdcete eee eee aa nS. wing tae A8.6.2 A.192 
Top module FUx@h x i.3.3-3 atedia teed ee as See ea Se eS ee 18.1.3.2 1.19 
Touch screen and keyboard, cleaning .... 2... . eee nent nett ee een eeee B7.1 B.105 
Touch screen driver, installing .. 2... . eee eee eee e teen teens B8.3.1 B.115 
Touch screen(s),keyb0atd «ices sage os ho aa ne eee wee EO EE SORTA ROSE ee EER Ra ne RN B4.5 B.17 
Touch screen, calibrating ... 0... eee ee eee e nee ene eee eee B6.2 B.87 
Touch: screen :diagnosts table: ss. sie 22s een din ay ad Seed oe praca aes de oe wm kae H Stie we weg ae ae ese B5.2.6 B.43 
Touch screen, replacement ........ ec c ec e e eeee eee eee eee ee eee ee eee eee B8.14 B.134 
WAGGA DALY snic ine ak gee or aide So GaSe Mngt a ale alls Riel wee Re ween ee aye we SET ere 6 A4.3.7.2 A.63 
Transport amplifier, connections... ....... cece cee eee eee eee eee eee eee eee C5.3.1.3 C.19 
Transport amplifier, LED Status. i ccd ca ns eRe ek eae aa COS a de RE Tee ee gee ee Dow C5.3.1.2 C.18 
Transport amplifier, replacement... 2... . cee ee eee eee eee eee eee eens (8.19 C.68 
Transport and transport modules, repair policy... . eee eee eee ee ee ee eee eens €8.1 C.48 
Transport:-area,Clea ning... 66. cce.craud Cacia cease aa Wo eae ge Caer ate Cee dee a ea wee SY (7.2 C.44 
Transport belts, check/adjust tension»... 1... ee eee ee eee eee eee eee €6.8 C.36 
Transport: belts; CHECKING! ss-isd 02035 ee a5 Goi erie catid ae las Raw Mle aot asa e Wana aS el ed gid oateel aioe DRA eto vee (7.4 C.47 
Transport. belts; replacement. iicvsin Sees boo Ra naw e eR TREC AS Ree SORE Ewe EN ERE le €8.3 C.50 
Transport:cOntrol i.c4 Scie ceed tose eb Gb Gwe APE AG ea ai ae ea ee Ca eee Say aa eos (4.1.1 C.6 
Transport COMUPOWEN seis is ios scare See eh ece Ae a Re oa Ae Re eS ORDA pews ee ee ee. hed (4.1.4 C.9 
Transport controller, connections and fuses... . ee ee eee eee eee ee ee eee eee eee €5.3.1.1 C.17 
Transport controller, electrical diagram... ee eee eee eee eee eee eee C5.4.1 C.21 
Transport controller, LED status check. . 2... eee eee ee ee eee eee ee eens €5.3.1 C.16 
Transport controller, replaceMent::.3.5 cs. 0s soba kee eae ae eee TORRES we ROE Ee ee €8.18 C.67 
Transport coupling, replacement... 2... cece ee eee eee ee ee eee eee eee eee €8.5 C.52 
Transport direction; changing ss dc4.c408)s6s o0 088 se aa MOREE EG we Se RE ERA SGN a eR eS C6.13 C.41 
Transport drive belt motors, diagram... 1... ee ee eee eee eee eee eee eee eens C5.4.4 C.24 
Transport drive belt motors, replacement... .. eee ee eee eee ee eee eee eee eee (8.4 C.51 
Transport drive belt, check/adjust tension... ee eee eee eee eee ee eee eens C6.3 C.30 
Transport drive belts, replacement ... 1... cee cee ee ee eee eee eee eee eee eee (8.2 C.49 
Transport lift belt, check/adjust tension ...... ee eee eee ee ee ee ee ee eee ee C6.4 C.31 
Transport lift: belt, replacement: 03.6.5 008 SSG 3b ea coe eae aa bee THR RT RO HORE Ee ee RS €8.7 C.54 
Transport lift motor, diagnosis tree... eee eee eee ee eee eee €5.2.4 C.14 
Transport. lift: Motor, diagraM 65.36 cscs ee Sadak ee ew TRESS Sew ST EAR Reg ee eo eae we wD €5.4.3 C.23 
Transport lift motor, replacement... .... 1... cee ce eee eee eee eee eee eee eee (8.8 C.55 
Transport lift table, bearing replacement... 1... eee eee eee eee eee eee eee (8.11 C.60 
Transport lift table, eccentric bearing replacement ........ eee ee eee ee ee eee eee (8.12 C.61 
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Transport lift table, EPD sensor replacement... 2... eee eee eee eee ee ee eee eens C8.10 C.59 
Transport lift table, levelling. . 2... eee eee ee ee eee eee eee eee eee eens €6.6 C.33 
Transport lift table, linear guides replacement ... 2... . ee eee eee ee ee ee eee eens €8.9 C.57 
Transport lift table, parallelism adjustment .. 1... eee ee eee eee ee eee eee eens C6.5 C.32 
Transport rails, parallelism adjustment ... 1... . ee eee eee ee eee eee eee eee eee €6.9 C.37 
Tra NSPOreSCQuUeNGE: s.2.s5 e.cviet ieee ah anette coe aaee aS Bs, Su ieess eeibratse apelin see. Sttabraclecne Woes asaees eae Te aut (4.1.2 C.6 
Transport spindles and bearings, checking and lubricating .... 0... .... eee eee eee ee ee eens C7.3 C.45 
Transport width belt, check/adjust tension 2... ee eee eee eee ee ee eee eee eens €6.2 C.29 
Transport width belt, replacement ... 1... cece ee eee eee eee ee ee eee e eens C8.17 C.66 
Transport width motor, diagnosis tree... eee eee eee eee ee eee eee eee €5.2.3 C.13 
Transport width motor, diagram... 32.066 cc cece a eee eee eee etka ewe deka ee EET ee eRe ee €5.4.2 C.22 
Transport width motor, replacement .. 1... eee eee eee ee eee eee eee C8.16 C.65 
Transport width, dowel replacement .. 1... ccc eee eee ee ee eee eee eee eee €8.13 C.62 
Transport width, parallelism adjustment 2.1... eee eee eee eee ee ee eee eens (6.12 C.40 
Transport width, tension spring replacement ... 2... . cece eee eee eee eee eee ee eens (8.15 C.64 
Transport, release width or lift brake manually... 2... eee eee ee ee ee eee eee C6.1 C.28 
Tray carrier sensor BO3, BO4 adjustment .. 1... ee eee eee ee eee eee eee eee H6.5 H.39 
Tray carrier sensor BO3, BO4, replacement... 2... eee eee ee eee ee ee eens H8.16 H.118 
Tay Uf ss ioe ah ee Re eae og aed Dine Rad ee aN a ee Ae a Ble Rohia Ruore aw Gee arbre lee aoe aa aL ae H4.1.1 H.10 
Tray trolley controller defective 2... .. ce eee eee eee eee eee eee eee H5.2.2.3 H.16 
Tray trolley controller, connections... 1.1... cee eee eee eee ee ee eee eee eens H5.3.2 H.27 
Tray trolley controller, LED status check... 1... cee eee eee eee eee eee ee een eee H5.3.1 H.26 
Tray trolley controller, replacement... 1... eee eee eee ee eee eee eee H8.1 H.90 
Tray trolley lift, checking the offset between the lift EPD (B06) and the lift motor encoder zero fine ........ H6.8 H.44 
Tray trolley sensors; Cleanings ti: aceck we. see ae leo eh ow aera law OR Ea aes wee gh Deane ESS eH aa ee H7.3 H.82 
TRAY TROLLEY. x, 4. sidered bead woe Ge pl os a Ala eves wpe WF AEA eed ont a Ane We BR RR ae RA gw ae H. H.3 
Tray ‘trolley, Calibrating s\n teases deter ries Sees Gt Aledo dis gee aa SS br ede Ghede Ge acae a Wa da deloce es H6.20 H.67 
Tray trolley, carrier de-select and storage problems... 1.1... ... cee eee eee ee ee ee eee H5.2.4 H.19 
Tray trolley, carrier select problems... 1.1... cece eee eee eee eee eee eens H5.2.3 H.18 
Tray trolley, connecting with extension cable... ee ee eee eee et eee eee eens H6.2 H.34 
Tray ‘trolley, “ia gras sera ania a eaten, setedoecaw ela 629. Gy Awe GEES Bey arin dotocar“oud eee ane dab aw Boi eR Oo. Ae Ne H5.4.1 H.29 
Tray trolley,.genertal faults: esis ss eee SoG an a ews AREER SEE ee DHEA Wes Hee RE eer H5.2.5 H.20 
Tray trolley, height adjustment... 0... cee eee eee eee ee eee eee een eee H6.1 H.32 
Tray trolley, homing and initialising fault tracing .. 1... eee eee ee ee eee H5.2.2 H.15 
Tray ‘trolley, Td@ rei CatlOn sees 62502 b seedy case ie xcs anid Sp. leo bo Meany ar acee Wane s acd alo ha cdng ie lene de ane ew caioaN Mey clea H3.1 H.9 
Tray trolley, misalignment of the lift... eee eee eee eee eee eee teen tees H5.2.6 H.21 
Tray trolley, OVEIVIEW  e-v.bsud. seated Vie a Gd wae Meets Oa Rb wd ee ee Pee an ee H4.1 H.10 
Tray trolley, replacement instructions . 1... eee eee eee ee eee eee eee eee H8.1 H.84 
Tray trolley, sensors and switches, overvieW... eee eee eee eee ee eee eee eens H5.3.3 H.28 
Tray trolley, Spares, vec deas oe SG abe e ewe ea EE EEA EN ERO TASS wa TR aa H8.0.1 H.86 
Tray trolley, testing via TIP tools 2.1... eee eee eee eee eee eee A5.1.3.5 A.88 
Trolley controller board, replacement ...... cece cc eee eee eee eee eee eee eee eens E8.3.1 E.58 
Trolley foot switch, replacement... . 2.0... cee cee eee eee eee teen eens E8.3.12 E.64 
Trolley handle, replacements. 3.4 2 seas aie eisidueh eee Gaga a 4. a Siete des ala eee Gab a a, ie ee ee E8.3.11 E.63 
Trolley interface board |i. c2:56coacds ack aos See dca Sw ERE ee ee ead E5.3.1.3 E.39 
Trolley interface board, replacement... 2.2... . eee eet eee e eens H8.11 H.113 
Trolley interface electrical board, replacement ... 2... cee eee eee eee ee ee eee eee eee E8.3.5 E.59 
Trolley litscontroller:,. siesiie Ace wee ang ciecgus ee ietate Sop deere aces 8, bc wie gues 4 ar ad arp eomal ach he aces and B5.3.17.1 B.79 
Trolley lift controller, replacement .... 2... . eee eee tenet eee e eens B8.15.1.10 B.139 
MrOWey UE COVER. oo-5. deen, Js cectise ee encdsp a, Syed ated wrecan seg a Batis Rie tes eee pe gy Hh RGIS Roe pte. b ede aa Ue ae ae eaten B4.8 B.19 
Trolley: lift: Cover sscden Se Sev nee eae area Bera Ane ee gd gua Gee ee See ea eee E4.3 E.19 
Trolley lift on AX-201, replacement... 0.2... cee ne tee eee teen ene nee B8.15.1 B.135 
Trolley: Uti. idee eed eben a dae ghee eee Ge aed Eee eee a ee ae See aw Se a ae SE B4.7 B.18 
Trolley lifty didg@nosis tree's, 62.5. cies eee eerallay fscenk ae wake a heehee @ Slee 4.8 aaa te eas Ro eas we B5.2.3 B.32 
Trolley: lift;-dia gram iscss5. ses deeb esn dec hae cone see ebb ed See Ge Sey ab a Sider wee de. ac beeen dee ae B5.4.1 B.80 
Trolley lift, feattires.. <tc 683 4 eed bil dened wise a Gate eae sae aS alee a te eh ee ee B5.3.17 B.78 
Trolley lift; Adentification 2.5.6 ciieda Ge ei ataiades aide ea ee As das ee eee ee ek B3.1 B.8 
Trolley lift, lifting and lowering diagnosis tree... 1 ee tenets B5.2.4 B.35 
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Trolley lift; ‘replacements oisndad Seek wie cps, avis Soe oS ee ge by dag aR eae Bie a ley ew ea ena le eles Gea a B8.15 B.135 
Trolley: lift, replacement: s0!s¢cccce Geedas ech ae aeandca dre wae dards he Gey MR aS aide Ward woe ache B8.15.1.1 B.135 
Trolley lity SParesnss cnccise, casa 25 2 ashq a) eb aide ace le genet eee & Ge eae piceia aoe ee ade alates Raed ae A8.4.6 A.162 
Trolley lift, swing cross beam. 2... ee eee eee eee eee eens B8.15.1.2 B.136 
Trolley power supply DOA eres cog o teene eel Beeb ecaea eh abe a eo dee ae aoa aoe ee eae em ae E5.3.1.2 E.39 
Trolley power supply board, replacement... 2.2... ... cece et nee e eens E8.3.2 E.58 
Trolley wheels, swivelling wheels, replacement... ...... 2... cece eee eee eee tenets E8.3.13 E.64 
Trolley, lowering electrically... 2... ke ce eee eee eee eee e eens B5.2.4.1 B.37 
TrolleysandicOversis. vsrey2. a. ale cleaners d-pemtayd anton seicevepes Sa Gon dl areata dl pene igne anda eames Wy anchovies Roky arene ley A4.3.4 A.61 
Trouble: shooting work FlOW vies e% dak ao. verde ee ae Re eee hye d Soe ceva bard Gubee GES Sa ed da Ste a eed H5.1 H.14 
Troubleshooting)’. 3.0 sccesisine. B20 ceiee Se, Sisk ane cepa at et aca ees ie eager aot Bawa ete denes @ De el eee CHAPTER E5 E.20 
Trouble: SHOOUING, w25. dem <-sp-vonse ae eeerare Sew aewdee Reew ecb yas GAS ee Le wee dag Bo ad GG eae cd a esd queda & CHAPTER F5 F.13 
TOUD Le: SMOOTING 5. sieertscee & eedenatus, cis af ee eee ayaa adnan RS tee ean eegre d areeaei ee yaneas Sceevande Gemanes CHAPTER H5 H.14 
Troubleshooting on module level... 2... eee nee eee eee ee eee eens A5.1.2.1 A.83 
Troubleshooting Work flows site ied y Sie: eesad ee eeerpienw a aon avod ee a ehy we these ee aca ele eed OA ae ee ae A5.1 A.81 
Troubleshooting work flow... 2.2... eee eee eee eee nee eee eee eee eee F5.1 F.13 
Troubleshooting, Workflow: 25. 5.c.ace, eB. e ead te aoe ee deweahig RGe eee wkend aarieceeid Sue a arm w Bee bee a eee gl ea B5.1 B.20 
Troubleshooting workflow... . 2... eee eee eee eee ene eee eee eee C5.1 C.10 
Troubleshooting Workflow ii. s ice eek ws See ee Bad's whee Wg a Beles ap celate eed Robs ates goa ana eae die Siw ees D5.1 D.18 
Troubleshooting workflow... . 2... ee ee eee eee eee ene eee eee eee E5.1 E.20 
Troubleshooting: Workflow: g.i2:c.55caceoaa, sieeve ete eee dear a.g RaE Re Roe Ba Retna we Bigpe Siw Soe ae See Be G5.1 G.7 
Troubleshooting workflow... . 2... ee ee eee eee eee ene eee eee eee 15.1 1.10 
Troubleshooting Worktlow i ise ien9 div ow set Aa ew Roald Hale we aoe oie eee ae winie ge ae de wine ade es 15.2 1.10 
Troubleshooting s s5 :ds0o<-seeeaeea Cie aah ao ae duty Gade A Saas aa ee Re Renae eS CHAPTER B5 B.20 
TOUDLESHOOUING ses: gaye gasped ottawa loca Sete asda ede sp aera Deel die 2D anaes @ Bice au Shah Bog hose Brahe CHAPTER C5 C.10 
Troubleshooting). sezk. ev de ced auie te Ee Sak decease ee een oben d Beebe SURE ok ao ee eae ad CHAPTER D5 D.18 
Troubleshooting ::..6si-aneek eda ated seawater bee oe alt aes eee analed gee eS CHAPTER G5 G.7 
Troubleshootings: 2:5 v0<-5.4-2e tte eee Ow do a Sate eae eh ee ae ed ee CHAPTER I5 1.10 
Upgraded FCM feeder trolley for AX-3/5 and AX-301/501, identification... 2.2.2... .. ee ee eee ee ee eee E3.5 E.10 
Upgraded FCM feeder trolley, features... ee nee eee eee eee eee E5.3.3 E.41 
Upper feeder guide, replacement ..... 2... eee cee eee ene eee ee eee e eens £8.3.7 E.61 
Verification: board. 22:3.0-53-4.002n tected See Chane peda ate a eae eh eee a A6.2.1.1 A.135 
Verification: module; Spares ic ic. say. ¢ doce. a) ese ed aeeiis, Sa Rae ace epee, veld Aneta iad Gee Gus wR RRS wa ae ees A8.4.14 A.182 
Verification! testy. ss: 20.d-sn0'eevee a eek oe te eee ty Anas dad ea ee hai eek Be od ee A6.2.5 A.141 
Verification tool, (cleanings... s.0. dee eee Gi eiees doscnce ble goeng ane a Laie eee waa Rinle goath gee ad eee a A6.2.5.1 A.144 
Verification, preparations and requirements... 2.2... .. eee eee ee eee eee eee eens A6.2.4 A.139 
Vertical litt belt; adjustment: 6c: .ese dosia,.o) acess ane ee # Sogo ea Re a wa eG we eee Sa er Soe ee awe Le H6.17 H.64 
Vertical timing belt in tray trolley, replacement ... 2.0... eee nee eee eee eens H8.7 H.108 
VISIONUAIAGTAIN, 2266 cera vesahee ede bodes Sete leoaneta aude goes’ anh ade wie ei Reisen eal euede Geena a 6, Slee ete F5.4.1 F.17 
Vision’ hardware: test tool. gs. csc ak dhs are wee wa ace ei ee ee ES ew Eh See ee ae Rw A5.1.7 A.106 
Vision markers on CV camera, cleaning ........ eee eee eee eee eee ee eee ee eee eee tenn eee F7.2 F.21 
Vision: SySteM;-OVEPVIEW cox Staite aoe dev acd ewes dee Sed anes Strada wes ee Ac eS eae ad acy Achat glee and ah a F4.1 F.6 
VISION 4 escsens ieSsave epee tee acare eg Anew Geass de ie ne eee waned, Soe as, gee Sige acelin le guarg. Sea ieee) ea aretce F. F.1 
VISION, -s:d,aeussead aaa odcn ako Siege ed Rak Gos Keser oe Wise re aaa Wa ake Ba Se eee aides BM eee eae A4.3.5 A.62 
MWASTON SS PalOS U5: 2 sa-caplescd b's, a, ales east eecenser ce rpseal tn anon, deecea ee des ieee ceylarte Meuatanend meat cate ted evenbnaiematdtenitleue a arsesice A8.4.13 A.180 
Wheels under tray trolley, replacement ... 2... ... ee ee ce eee ene tenet eens H8.23 H.126 
Witing:diagram: PA2410/00) 2 iss. cb oe aa eee wae ee Rene Ww Slee a aoe ee apie dng Bde wears anal A5.3.1.2 A.125 
Wiring diagram PA2410/01 1... ee eet cent eee eee A5.3.1.1 A.124 
WANG DiaG TAS is stead os a al b ie, Race er erento 6 Sone aie seen: ee Pag Sie a canbe greet dae oan dee o's GS aD aoe ee. A5.3.1 A.124 
XY controller; replacements... is.cco6 c2e cee cecee dee See Sod a eae Re ae RE ade ere Wa) woe ace eee a eed G8.1 G.32 
XY controller settings: -as os2058 haa heute te de Wdse ee eta ee eae eae eee Oa a ae ewaeee G5.3.1 G.11 
XY robot function. check’: 22: eeqeeue ab Sed ah eh iene Ge ah ee Ee Be ew te A5.1.6.3 A.98 
KY ODO cite aus qrmesdndetahs ASete berdene- paversne ahene mnecapend se ai Gutienecid eemue creed aye sisteis eee Reda ys atebae ere arsenite A4.3.6 A.62 
XY robot; diagnosis tree... c0.c4 ada eg dey eke aided GuSty dap ed end eae aaa Gade ae Soke ew eee Sb ae G5.2.2 G.9 
XY robot, identification -.-4.as cise eG ci ehideelace ace q die eee Art miele melded RaRaade jew arab bn qikde wine ae G3.1.1 G.5 
XY robot;OVENVIEW ise sta weecew ba eek ao ee ee eens Seo BRR a Ras ee ee RE G4.1 G.6 
XY. ‘robot, power'supply check:..2css0k.cd0dsd0ad sa See oo Oe beatae bene dae daanee one dre B5.2.2.9 B.30 
74 (0) 819) 0): | eR ee ee ee ee A8.4.12 A.178 
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XY robot, Wining diagrams. 4. ic 6s saves Ro Oa Kaa EES ATES TEE RHEE Owe Ea OS Se ewe G5.4.1 G.18 
MY=ROBOD. eee arics es edea a tecaee pea ta we Soe aoe aR aS LE eee aankce Ud ie ged RRR predeceased G. G.1 
ZENCOGEE ses 8G ak Se ERR ee Rae ea GS Ce Le Ewe Ra RR EGE S Ques DOE OG AA os D4.3.5 D.13 
AES 6 MRL of 02 6 =cakY Ses 21 1150 eae eee D4.3.6 D.13 
Z-lift- sensor, replaceMent: .< 66604 a eo Se Ge Sew ESE EES ELE SEG DERE Oe Rea eR eee ee BES D8.5 D.58 
Celi acest ae 8 Fhe Bde aOR Gag Re SES ae ae TRS ELE ea aw Re ae ge a aS ER ae Re REE ae D4.2.2 D.9 
Z-lift, TeplaceMentys.i.¢-<sd-4: dee we Gea be oe ew Saad ea a 2s Sew Bowe Sg aS dw pope ee ane ae a D8.4 D.57 
Zo MOON cect. a seia seo ara eas ssa csnreoa te oh econ de cen ate en narra aed cone as aviolag Bonk canta Uaete eke ange outs eyen, Seleiaaee eee tate cae D4.3.4 D.13 
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